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Abstract! 

PROBLEM TO BE SOLVED: To 
provide a check point processing 
accelerator in which a check 
point/recovery function can be 
easily realized in a computer on 
which a standard uni-processor 
or the like is mounted. 
SOLUTION: When data update is 
operated on a cache memory 20, 

a before- image obtaining part 32 obtains the update address and data 
before updated, and stores them in a before-image storing part 35. A 
cache flash executing part 34 issues a command for requesting the 
rewriting of the content of a cache block in an updated state to a main 
memory 51 to a system bus 40 by using all the addresses stored in the 
before-image storing part 35. On the other hand, a main memory state 
restoring part 33 issues a command for requesting update writing in the 
main memory 51 to the system bus 40 related with the data before 
updated stored in the before-image storing part 35 in the order of the 
newly stored data. 
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"r—zzmm^?* 74 * — ^Etti^afcffiifl u s&t 
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fti © x— £ * MiB t*7*7^^- ^!Bts#i§{cte!fi-r 5 

tulB7 p n-fe-y-9-^P,^^nrci:#tc, l!ufBfc?7*7-f 

T\ ^©7FbXT^£ft3g^m^7^-:££;^y 
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SulB H'7 * 74 * ~ VWin^mz. Mifi tT 7 * 7^ 7< - 

^ sj- > tcfg^-r ?> 1 1 & (CbSIB t"7*7'f^- v^BufE 
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©7 K U7.lCtt&-tZ7 1 7?* ; eV ff&if &ft1V5 fc 

#»ct±, ^©7^^^^u^^-7(cK^-r§^ifi^m{i 

t -T SSM&SI 1 IBtt©^ x -y ^7 ^ 

ti5- oJ^±<D7 FUXlBB^ft^YUcttJSLTtStf ?> 
ft, WIB7 KU^I6HK:B-r«S«rteill©*lr 7^7" 

HufB> / X-7"i.^X±conT> Kfe.fct/^OJES^^IL 
T\ flME** -y yi7a -y ^^M^fm^c^f f5 C t 
^mahlttSi. ^co7 KUX(cWJSL7ciuIB7"a-y ^7* 
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ViCt^Wtc fc^-SsR-r^n K^rtuSB^XT^A/'^ 
IR 1 EKO^x >y ^^-r > h 

•^fS^Sti, fijfB7*n>y^7a7>'^ti, +-^r>a 

>y * Mtcfstt ens c z&mt-? &1K#m 3 

IBtg^T^x -y ^ > F5QS*aaSB 0 

7h77->7f^7T«?n, S5IB7*P-y ^*<7>£ 
ti, n fl©^ + -y -> 7*a -y ^7 -pJB^* ns ^;U— 7*fc 
-*t(C fifttt & tl S C *«f« t f 5 3 IB*© x 

•y ^ #4 > h mMtammm a 

< it— oj^±<DEIS€-ti j enK:WJiS*-&T, 

7 1 <D - OCOttSl^fiJ 0 H T 5 n § 7 5 ^ -t V * ? 6 

MfB->X7^ A'Ui©37 > h fc ^tf^OjS^^l L 
T, HufB^-v >y iy =l7u -y ^^S^ttftgfc^T-rs c t 
£8&nLfcfig. f<07 FUXfC*fjSLfcffiIE7-7^^- 
U^»tt6»nT^Si:#»±, •?'©75^^ ; EU^r^>tc 
88^ U stilB^ + -y > 3. 7* a <y * ^Mfftt^^ 6 ^ tl W 

^LfctijIfi7'5^"^ ; eUA ,! ^6nTt,^i:t{±, -^co 

7 ^ ^& u 7 ic k^-t s 7 "7 f * t v »jw#a* 
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^ - S^BtMMftfcf&tt £ nfef ^T© 7 F ic -Dl ^ 
T\ -^©7 FbXfCftJEfrrStflfB^y^'J e, 

tiT^ft</^\ ^tzii'tco^m^tycDt^iz, ^<r>7 

^ U tcStM-Tc: fc£-S3frr?> 3Y> F^rfjfBS/Xf- 
A / sx fgfr f * ftffiS L T ft § C fc ft&m fc 1 5 

l ISISo^x -y * > h ffiiliioiSg«o 
[W*IB 7 ] MtB tr 7 * 7 * - ttm^ ® # ftufB* 
fr>a^'J ±T'T-- £ M*r # IS£ L fc C £ 3 

tr 7 * 7 ^ - v^tulB h"7^7-f ^ — ^KM^IS^tS 
WTS^Ssb^OHSfT FUXfCi t)W»ff 3 7 FbX 
*J£¥® * S 5 fc A« L T ft 3 c fc fc "T S 

[fit*?! 8] mtty*T^*-i?mm.^mzftM-£ 
y*^v wmLn&ffic £*)ifflR*'fz/* ; £vicw%m 
p»fc iilt^s c fc *¥t®Lt-tz>mim i > 

a * ^ u ±TSff * nrun £ nt t ^ ?> * i?* a t 
vitwm \£y*T-<*- s^E«^afc«« l ft ^ 

Cfc*«F«fc-f«W:frEK 2, 3, 4. 5$fc«6ie 
iSO^x -y * > F «L33bn3ScBe 
[»*S103 MfB^yS^^n-y^cfiJ^TP. 
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- £ § fc i^o fc 9 V - >x * x 

ty fc # t/ ^tn^o^ * -y -> a ^ ^ u own l fc ^ -r 

-?«»Ltt^ fciSSlT SfSS^SSrS 5 fulfil 

riiOKfcftsoi&B&ccfc^ifafrsaj^K 2, 
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>K©£fT*fitS-a\ Mfg^vi/Ftc^n&M&rT 
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> KO^ffoM^ftbft i/^® LTft c 

fc*i$afc-rsai*^ k 2, 3, 4, 5$fctt68B« 

O^x -y > h MiiiJPiS^Bo 

[»*S12] M K b° y * 7 -Y ^ - iHm^m,* ^ bu 
IB^P-tr>y9-^P»^^nfc7FbX«EH(cc>^T, tij 

- S>'^HufB If 7 * 7-f p< - ->"^¥IStc^-r § 
afl«LTft«Cfc*«Fafr5»*«K 2, 3, 4, 
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iis tulB^f Lfc kT7 * 7-< * — 5*£flWB£ 2 ©p< >J 

tulB* + -y -> 3. 7 -5 y > a H^f^Sti , ttilBS 1 <D ^ 
U »c « M « nfc t: 7 * 7 >T * - h tsmir Z> ¥g^S 
fliLTft«dfc*1#«fr«l»*^l 3IBic©^x <y^7 
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[tt*ISl 8] taEl£7*7f *-$^tt¥S<DJS£' 
?>nfc:M^T[n|o C ^fijlB7 P n -tr -y ^ 
tciiftl-T ^ ii*P¥© * * 6 (CAM L T ft § C fc ^r#M fc 
■r§lisl<^K 2, 3, 4. 5£fcti6fB*tCQ^x<y^ 

[1**111 9] MIB*^-y->aL77-y->a.^T¥S 
fi , Suf B tr 7 * 7 -< ^ — ^13Jf##IS A^Htr * T- 5 fc # 
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BlW^gAMttt L # fc , SijfB 3 v > F ©#gfr«a£* 

3 iB*£<Df x -y * sJV > h fflJUn&i&a. 

>7§ycr)+^ -y ^ 'J #l/»X./c'>& < fc— OJW±® 
7°n-tr-y+>-^ ^-f^t U fj|E7°D-tr^1ttHuie 
^^^^^ U tfc&I^SS/XxA^Xfc^iiU 4>KiT 
Lfc5QII^Br^"T 5 fci6©^x -y V h fc^JtUffl 
lci%m ? Z> ftfS. b fttf 5 x - * 5 f+W^ ~> X 

If*^ 1 Till 1 9 9S«tW'-fti3b>«D^x'y^^'l'> hffi 

tulH^ x >y » -Kl' > H &9jta3tttt<2 If 7 * 7-Y ;>< - ~>" 

•y * jj?>r > h mairasi^B©^ + -y y a. 7 ^ <y y a. mi 

15^ >^ * 'J ^<D«#BS L*#ty^-x -y ^#1' > h ^ 
* * U «7C^ISfc <fc 9 HSu fcff 1SJ L It f-x >y * <i<-f > h 

B*#JS 2 1] ffilH* + -y -> a 7 5 >y 2/ a. € 

e«)%^x -y *#>r > vm^mzft-ft-tzT-ztim 
22] mmT-^-yttf^yh tt&^mz . m 

lEf 1 x -y * 3JV V h fflSAniSSIl©* tr>a777-> 
=l H*t¥® £: * + v y a Sf^^oUff k: «k § * + *y *> 

mmmmmy^y-i*. 

I2f x -y ^ v h fflSAniSgBO* -y -> a. 7 ^ -y f 
a. ^fr^Kfcff it LT\ * -v-y 2/ i JMNHfrO^frfc «fc 

IHim. 2 4] ft 2 IE«0^ i'^WVF 8JS 
•y ^ > h 5aili03a^M©^ -v -y 7 v -y -> ^ 

, ^ 4> T-^w l /c e 7 * 7 -r ^ — y'fr e> 
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[0 0 0 1] 

(O— Htt^ «BEf * fc ft ^ X 7 - m L T ft § * 

tyi'T^t'J^m tW«Ji:affl L T^a^:^ x -y 
^ #f > h ApSSS*5 «t tffWlSM^jSffl L ftf- x -y ^ # 

[0 0 0 2] 

6 ^©PS«^± Lfe i: # tc, i£W x -y ^ ^-T > h 

ti. T3H0 3O©fflB»c^:9J54aa. 

[0 0 0 3] (1) ±(CT 1 '-^^-XfiJl>'7s'^A^:2f 

[0 0 0 4] (2) UilOOTT'y'ir- ~>3 >7°a^ 
A?:y*7-l"7iJ 7°a-fe7>i:~>+ W7°u-ti7.t LTgiJ© 

7°U ->3 >7*n^AOllff*^4'-pfl-6«J6n-r 
[0 0 0 5] ( 3 ) ft*»fcra 3S± L^ci: 

£D 0 3.-9*43 «fc Cf 7 7* U ^r— -> g > 7*n ^ A ^ 6 fi , 

[0006] CO^^ (3) ©^x-y^-tf-O h/y 

of x -y ^ h a* & san^srwi jnso-p, ^ x y 

[0 0 0 7] C£D<fc5&^x>y 2#-lyy/V±l'V)l5 
^©ft^Tti, BI2 gtc^-ri^fc, &7°n-fe-y+h 
jeSBWtciiSOx-^ftia^-^WrLTfxy^ 

>hffla*fT*i/'« (i) . ^nartKT-r sfcutfii 

Ht©7 s -^«ia*'4'WfLmMi^6SBB-rs (2) o * 
LT, fii53^©Sa»3b^*1-«i: (3) , ya-tyVlt 

^t'j* (2) OttHSfcRUfeSik:, iimo^-^MH 
fcBM-rs (4) o -Tftfe-ft, (4) (cfe^T (2) i: 



[0 0 0 8] C<D^3L>y?y$^yh/V±>^VJj 

[0 0 0 9] caso^-^ffia) w*»^tc^-r> 

[0010] (fi7n^>F)i!ll)+t'r>a« 

[ooi i ] (Pt«fg*B#©aiasaii) < t titfj 
Ofi-j'W^h «iaw»fc: * v * * v ± -ph*t© 

[0 0 12] ^-xy ^^>h/'J */^'J35rS*fffflL 
hU^VhfUHSti, fcfc*J£Ph i 1 i 
p A Bernstein, "Sequoi a :A 
Fault-Tolerant Tightly Co 
upled Multiprocessor for 
Transaction Processing", I 
EEE Computer, Vol. 21, No. 2, 
1 9 8 BtiEicm^tir^o 

[0013] ilCSequoia ffM^C^Tli, il 

sftTv^cMiff^ftftT 1 -^;* u ic« 

(4, v */ jl ^ * U ^»x?jf tT * cttcJ:^ 
mffiOrz. >y V #-T -y h <DB# V^^&'J «D«SI^ 

[0 0 l 4] Gi«©f f -*«ia) ^a-t-y-y-tcfcos 

»i S ft fc-r - * ti, ^ x y * > h 48lS*a&*6 
[0 0 15] (fx'^^Vhffli) *^7->a^t 

[0 0 16] (»*«^«f«>ttlB«a© ^-yS'a^ 

[0 0 17] £/c, COSequo i afH^ST'ti, f- 
x -y * ^ y r- / U * / * U 73 SC* sHUTf 5 fc 46 fc % $#SU 
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d -fe y J; 0 H«f £ ft fc-r— £ Ji, fjy^vh 

[0 0 18] £fc, USP 4, 740. 969 "Me 
thod & Apparatusfor Recov 
ering from Hardware Fault 
s" ICIZ. Tf2©73x£#M^£ftT^5o 

[0 0 19] GISt© Mil) 

[0020] mas) fasnr^ft 

[0 0 2 1 ] (»«58£lS©1*IB4!flS) HUS27' K t 
[0 0 2 2] 

[WS?^L±9tt2;Il] C<Dcfc^C, Sequ 
o i afW«©«^fc:fcJ:, fx7^t^>h/W^U 

[0 0 2 3] Sfe« USP4, 740, 969 

$ (DM < 4 3 c 4: , J; t» x >y * stf-f > h iD-SPS 
3- ^ >y a. 7 ^ -y ~> ^^ff -T 5 ¥K£rlxtf Sj^S^ 

[0 0 2 4] CCDfgB^ti, CCDcfco&Sg'lifCig&T&S' 

ft fc t <or*fe o . mute* fv>x^t'j t -ar-r 
it/fxy^^yh/y^'j *s ^ffi«-r § c t * 

lRj±flD®SC**S-r5Cli:7^t?#, USP4, 7 

4 0.9 6 9icP^£ft37j?£i:l±!&LT, S^dy 2 "— 

^ fiailtcfet/^T Wf-T £ 7*— * oitfi »j ^ft < , ^ x 
■r«^x-yi'3j?-<>h ^HimS^Bfc <k XS^ x -y 
[0 0 2 5] 

loyn-b-yitfc, >-f>^€Ut> tijK^o-b-yy-t 
SfftuOf-"- ^ *ffl Lfc k: 7 * 7 * - ^ *»»ffllS 

«-rstr7*7-<^— s^Ett¥g t , toes* t7*>ay 
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£^n^^-?>jSg£MfB:yx^A^x<Dl£^c<£oT 

X*$»tfM#rfli®7*-**$8:ft^»^fc:» ^©Mlff 
tuO-r'— ££B?*t£i^fc46GD:3V> KfcMfBn vy Ftc 

itijfEZ F UXfc^O-'K^ttiSnfcMigfmj^f-*— ££:tufB 
tr 7 * 7 J * - i^K«¥&te:t&*fi-f ?> t: 7 * 7 - 

HB k? 7 * 7 >T ^ - S^IS«# ® K « n fc f ^ T O 7" F 

l^Xtc-Ol/^T, f©7 f ^xT•^;£t^£Mlff ; K^iI£>•7 f — 
> >^ ^ v icm^m-t c t ^ssR-r § =i v> f*£ 

fgt, tuIB7°n-tr-y-9-^?»^^tifci:tfc, WufEtf 

•J 'NtDHSW^iA^SrBsR-r?. n-=?> F^MfE-yx^A 
^ X ic Wft? % * << > * * U #cS?«7l¥MS £: £M<1 L T 

[0 0 2 6] C ©IgH^fDf 1 x -y V #4 > F fflSijaiSSB 
fcfc^Tti, 7°n -t? -y Vtfi** vis^X^V ±T"r ; '-2 
M*r*fTft3fc, k^tTY^-^flfg^ ^©M 
§t7 F UX t MfrmJ^- * 4: * TO# LT tT 7 * 7 * * - 

'Jimm^z^mt % 0 * + -y ~y a 7 ^ v ~> * ^tf #s 
iBig^s^^^nTi/^-r^T^r f u-x^fgffl u 

K % 2/ X -r fc Sgff-T S C i: J: •? x ^tr>i7 
IStSnw K^XxA^Xtc^r^SClilfc.fc 

SB'tt 2 nr i/ ^ft *•> o fc t %. (ovtmic -r 3 o 
3ffi*pas«*afflrntf , #suft^ >y ~ya ^ y 

g£:U fro, -5 fc, 7°n-feytbbMr+ -yi/j. 

7 -5 >y 3. ffl <D V 7 F 7 x 7 £ "T £ C £ fc «fc o T * 

a»cR^2ft*flFi8©<5 A,£#Mr* y ~yi 7^ -y fa. 

[0 0 2 8] Sfc, Slffrs^iy^jHl'VhOIHIT^' 

n-fe>y-9-tf[B)D7 Fl^XOx-^^IIidHlS^T-r^C i: 

**y±fctt«£ftS4 1 + vf 



*JU CO»#JKJ:oTS«StiSEiiiK:»JCSH3:T, 
* > t * 7 1 CD-O<0ttSgtfSlJ 0^1^77^* 
y«r&W-SCi:tf»£LV\, ■?" LT\ *+7->a7n7 
^rtOx-^^Mif^n^^ ^£D7 FbXfctt/SLfc 
7 ^ ^ t U 7 T * o »■& »c *± , ©M«rlW © x 
- £ % e 7 * 7 -f ^ - s^f Btt¥S l&Mrt £ 1 1 , 

Z>\*7*7'f* — S^B«¥©^<0«» tifr ft t> ft 1/ ">o d 
ti{cJ;D^ ^Bft«rft*BUW-r*cfc*^f?afc46s * 
©ttfl6*£5tciR]±S-fr3cfc#pTflii:ft5o c^7^ 
^■tUii, i^-rLt-r^TtOEiSfc>!tJS?-y:Tl9ttft 
^n{ffte>fti/->t^)T4±ft< , — gP<DEHfc*fj£;£-fc!:T 

[0 0 2 9] M^HC^m^^^tc^l^^lc7 

7 F Uxmfflt / cS£ti%>** v ->a7n >y ^©^T'M«t 
ttSIO^ ^ -y s/ i 7*p >y ^ ■> < OS -g> A^^-T cfc -5 K 

14, ++7->i777i'a tf^g-efc i> c i: A^gp^tcK 

tcj®ffl-r*cfc*^Rltei:ft*o 

[0 0 3 0] gfc, COfSB^fDff-^v'X^Ati. /^X 
X ? - 7°a«*W-r 2> 3 H-Ji y ^7 §y©^ + -y^> a. ^ ^& 
U^(ix.fc'>ft< fcfc— oW±©7*o-by9-fc % 

mm7°a^vy-£nrm*^>**:V tttmm 

e.T ? -^®II^^ft^ltff^l^X7"AT-feoT, 

l 7!;S 1 9lB<EO^-f n^O^-x -y hfflaAniS 

* - ^wtm\f a ^ e © -r- * fiia* 
l t^t-t s x- ^ fflu^ <d 3 >x+x f © * -r > p< -t 

'J ^©«Hfl» ^.ttftiifB^x -y ^#-1' > h^SiiD^B 

CD^ -V «y -> jl 7 5 -y > ^^ISA^ff-r S 1" "<T OS 
ffmiOT'n -y tr<Dto&(DffitE*'f>**:V ^£D#^M 
L^ty^x -y^^-ry F^fiSc#ISt, iS[»A^±Lfc 
tttC, -T^TCD^ 7->a7"D7 i?*l8$hitL, tuSE 

^ x -y ^ y F MJliaaSfi© p< I' ■=& y «7t;¥l5 
K: «t t) 1 ««J L fc x y ^ > F ^jS tDVm'\(D 

f?Z> 0 
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CO 0 3 1] il'WLfcjfflafcBM&rSfctoO^xy* 
f±, c fiDf-x <y ^ tf-r > h ©SKfca-f'-rfltH^rt-'^fc 

[0 0 3 2] 

[0033] (gi (D^mmm) m i tea, cess® 

fc, ^■yi'a.^Dtc.fcoTfciu ift^telft-r S 4^ 

-V «y -> a Jf-fo £fc* ^v-X^AfC&tfS 

->X-rA/^7.4 0±T«D7 FUXii, 3 2t£>yFilLT 

[0034] s-r, cof-xy^#-f>hffl3aipasB 

[0 0 3 5] (SJfflib) ^n-t-y-ltl 0«, 

^T*Mo d i f i e d t*clg (f£SD O+t'^a^n 

[0 0 3 6] (iim^^-^MIIBf) ^n-fe-y+>- 1 0 
S>8tf#»3 2 3&e»rtS. ^D-b-y-y-l oa<\ rru^r 
4>hmW]U'&m&3 0(±x ->^fA^U4 0£:ig*f 

[00 3 7] Ox<y^-f >b$&H) 0 

3„ fi'V FSQJIT'fci:, Ittij^TH^LTl/^c 

7y , J'!r->'3>7*ny7A03>r*Xh (7°n-fe-y 
^©Uv^ftS&if) ^^-O^^r'J 5 1 {C^-TS 
tttC, -f^TCDMod i f i edtffiO+t'r>a 

yn-y^cort^^^'f u 5 i »cttifl-ra 

r*-V7i/a77 7->aJ ill/ -"5) o CDt^x -y ^stf'f' 
> SaSiJDJS^SB 3 0&, -r^TtOMod i f i edtt 



U5 1 ^\©#^ML^S5l<T'S3s'> K^rv'X^A/^ 
4 0 lemi T £> LttJ;oT++7i'i777 a. £H 
gifSo COffiUti, 7°n-fe-y-9-l 0tf*fy>a77 
7->aI©y7h7 i7**fft S £: it$3 L TiSiST* 
S§ili;«?n§o ^x-y^^-Oh^I^T-r 
Si:, 7nt-y+H 0 f±>l#£>x— i'filSSMti. 
[0 0 3 8] (WSf8£Bf<D»|Bfflg) StWiS'X'xA 
fc^ 5 LfcW£\ ya-tr-y-9-1 014, B 

Mjarb-rso ^lt, ^x-y^^^vh^nioiiSBs 
tit, *^>*^v 5 1 icm&ifi<D7 : —$itw$m-?=i 

£jtM©^x-y^^>F&liB#©mi^M-fo 

7°D-b:-y-»t i oirM^'o^—^mm^nmT^o 

[0 0 3 9] -T 

^qsadjISM 3 o Tia«3oo^#6^*-rso 

[0 0 4 0] (1) jiUfCD-r-^ffl-a^p 
^P-tr-yitl 0A^— £S$T^T&ofcd U 

[0 0 4 1] (2) fi'^^yhMl 
yn-fe-y-y-l OA^fDffi^fCjcD, K1«LTl/^ct:7* 
7^^->^fcTMod i f i ed^O*fy>a 

[0 0 4 2] (3) »«3fc£l$©«IB8yi 

^n-fe-y+M 0^e.Ojg^Cj:0s l2tSLTl/^/£l£7* 
7^^-v 7 %f^T^^>^ : & l J 5 1 lzm%im(D'r-$ 

[0 0 4 3] tf^^-ZY^ — v^fBtrTSOJi, 

(2) i5«j:tf (3) oafliJ&^^sfcift-efes^e, 

> F om, & 5 T F U X fc 74 L T «#Jfc jg*T # f8£ L ft 
[0 0 4 4] CCi^x-y ^4-°^>h5QSiinjSS»3 0 
4 0<D^iJg. ^c.tffcnYyFtfWcWt 

«, ^mmmm<D^^v ^mmft.^ 3 3 ^igfflpjiti&it 
ffii-pfeSo return, TtB(c^-r^^-y~>o.^ 

o -y ^7 C01X t> t#S W&sp ->^fAAX4 0 ±C0 
fi^WVF ^IS!JP31«S 3 0 A^figoJiiT-afe So 
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[0 0 4 5] (^X^A^*£>*ftjg) S^XtA;U4 0 

[0 0 4 6] C^^^->jL^P^^©t»cS8) *-W^>i 
[0 047] (1) Invali d ttSI 
l\ 

[0048]. (2) Mod i f i ed tfM 

[0049] (3) Clean-Share dttH 
^^r^/ny^tca^-f^^U 5 l 

[0050] (4) Clean-Exclusive^ 

m 

[0 0 5 1 ] (nvyFfei^Mfi) ^rA/^ 

X4 oico^v^ Kfecta^titcjt-rs*^ y>a^^ 

U 2 ofe5VHi;*>f 5 1 

t)t?fe5o fcfcU CO^, Read-Li ne-N 

on-Coherent */7sTKrt?s 4 0 T'&tr^ 

■^^FTIi&K 
[0052] (1) Read-Line 
P7^r-^OU-Fg*) 

IT, ^tyv'i^^'J 2 0*tc*Of-i?A*^ 

Po 

[0 0 5 3] JSS * 1 ) -Mo d i f i e d #ftg 



iE^{f^g^7^-F LT\ Re ad-Linenw 
K^ffLft+t •r>i^t , J2 0k^'f^ ; & , J5 1 

C 1 e a n- S h a r e d t%:% 0 
[0 0 5 4] JSS (^X2) -M o d i f i e d ttig 
<D*v ^r>a7P7^^tl) + t y S/jL^-tU 2 0tt 
Clean-Shared SfcttC 1 e a n- 
E x c 1 u s i v eWM<D3r* vis vi?%:%i't : g> 

2 0 ^x7-FlSSi§S^7t" Ft§c 

'J20tfRead-Line ^> F^fgfr Lfc** ^ 

^2^^u2 0(cf"^es« o ^-rn*^— 

vt<DVim&, Clean-Shared^A 

[0055] "•m&^-ftiv&ft^m 

t7^-F?nt\ ^^y^^US li^Read-L 
i n e ^^F^frL/c+^r^^t'J 2 0*c^— 

^A^lESiSnSo *^y->i^n^^O«!Bt±. C 1 e 

an — Exc 1 us i v et4^) 0 
[0056] (2) Read — Line— wi t h — I 

n v a 1 i d a t e (+t , y , >i7oy^f-^O l J- 

a o 

[0 0 5 7] JS«F «r— * 1 ) "'Mo d i f i e d mi 
W^y^rny^StS^^^i^t'J 2 0 

Wt7ya^^U2 0^ tf^7T-<F 
JE»ft^*8*7"*'- MI, Read-Line -wi 
th-Invel idate K^rfgfi Lfc** y 

S/jx^^U 2 0 ^-O^U 5 1 tc-r— ^^eiMSti 
§o ftSftCctotl^ Mod i f i edttJS<D**y 
^i^ny^^tS + ty^a^t'J 20tfRetr 
y^ESLt, ^^^^'J5 1(Cf-^?fIU R 
ead — Line— with— Inv el i da t en 

a.yD^^OttSI(i, Mod i f i e d fc&D. j£^L 
fcffilHu I n v a 1 i dftl^^o 
[0 0 5 8] JS^ fr-7 2) - Clean-Shar 
e d &tchiC lean-Exclusiv ettfg^^-V 

fcf, f^t7ya^^'J2 0(i, ^x7-Fj£§f|§ 
3W*71t— h-TSo 5 1 *fc«*-©-r— # 

^fijft§ + t7>'a^ ; EU 2 0#R e a d-L i n e 



(9) 
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-with-Invel idate n v > F L 

fiiJ©+^y^o.yn^^(D«Slt±, Mod i f i e d t 
JS*Lfcffl!Jt±, I n v a 1 i dttffifc&So 
[0 0 5 9] jSS (^3) -SufBl^nTfe&l^ 

fe7f-h?nt\ ^-O^^EU 5 1 *T>£>R e a d-L 
i n e — w i th— Invel i d a t env>F 
fTLfc+^y^jL^U 2 0(Cf-^»?tl§o * 
A-y^^P^^ttlUi:, Modified fc*5 e 
[0060] (3) Write~Line (iFWi/a. 

f£tT£ftS#ciJZ"-Mo d i f i e d ->rL :/ 

< ft^rcfclsb, Mo d i f i e d ttfg^^ y ->n.:7P 
y ^(D^^^^ls^^V 5 1 ^f^M^o 
[0 0 6 1 ] jSS-^-T^^fJ 5 1 tfCOn-r^HtC 

OF^te. Clean-Shared £&5o 
[0062] (4) Invalidate ({&<D*F* v 

^TSnStSiRl-yn-byltl OtfC 1 e a n-S h a 

[0 0 6 3] JSS : ---*=iv>'F^fgtTL/'dlJJ^, Mod 
i f i e dttJfii:*!), §ff LfdlM. Invalid 

[0 0 6 4] (5) Read-Line-Non-Co 
he rent >^^U "f— &<DV — Fgjfi) 

^T^n^ttrH-'-^-f^^^U 5 l^?)I/08i^ 
DMAg^T«JSS : "-^^^^^^^U 2 0<DttJS 

[0 0 6 5] JW±. *Slii^t7^^€U2 0 

[0066] (fiy^^h fflSiPiSSflOWrit) 

^xy£^>hjfig*niigfi3 0«\ tf^TM 
^fS«gP3 5, tf^al-T-f^-^WSPS 2, v' 
i75y>i^tTgP3 4tecfcl) : ^^>'^^U«8l«7tgP 
3 3t'Mf.tl§ 0 

[0 0 6 7] tr^^-T^r ^ — v^f S«gP 3 5 |2 2fc:^ 
lT<k*Mc, SfTZFbX^itfHifTtu-r-^Offl (t::7 

^ 7 7 7 iffgf 3 4 A^ffl t § F ^ >f y ^ t , tl-7 

[0068] e:7*7-Y><-^!E«ffi3 sfctEttrrss 



[0 0 6 9] w^>^«. e^^-T-Y^-^'ixff^s 
x>hij*jg-r«t5fcSBafb*nso *-lt. e7*7 

f * - ^ffSB 3 2 AWc L tT 7 * 7" * - 5^ 

ttH«7EgP 3 3 ^iEi&SnS t . Wstf-f V £ 

[0 0 7 0] F^^^ti, ^r^y^s.y^^iy-Lmn 
95 3 4 *^tc ifflSfcf * fc-TSt!7*T-l'^ — 5?**SiW L 

*+^>a75'yi'a|Ki»3 4tfgi?h5 4l, F si? 
Read-Llne3V>F^fiLm F^>^ 

*^ox>'hu*ji-r«}:5#jffli*nsc fit, f^y 
^ y i/ a. mm 3 4 imr -r s 0 

[0 0 7 1] t£ 7* TV* — ^M#SI53 2 ->X^A 
;U4 0±©3v:y K&itfiSS^^f U fe^iWiift 

OW+y^a^^'J 2 0±Tf-^*IJrLftR, 

CD k" 7 * T'-T ^ — ¥7 * * — v'iaiiSP 3 5 (C^S 
#rt-f3 0 lf7*T-l'^ — ^#§(53 2^Hiiie3T>'K^ 

[0072] (1) Read-Line 

[0073] (2) Read-Line-wi th-I 
n v a 1 i d a t e 

FUXi:, +fr>a^ ; 6 , J 2 OSfea^-l'^t'J 5 

-STffittffi 3 5 KfiliWtS. 
[0 0 7 4] (3) I n v a 1 i d a t e 
nT^Hfc^^iSMSfTKUX^fieoT, Read- 
Li n t— Non — Conerent nv> K^rfg^Tt" 
§c fLT, IfllSSfrT' FUXi^-Y^tU 5 1 
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«SB3 5»c«ift-rao 

[0 0 7 5] E13fef2:> C <D kT 7 * 7 ^ >>W#^3 

2 <dm*I7p— A^sntt^o 

[0 0 7 6] Read-LlnenvyhU T'n-try 

a7D7^tfC lean-Exclusiv e^Jli:* 
Clean-Exclusi v e #cftg<D^ 7^a7n 

OfcfaOnvy F&^T£n£Ct£:<, Clean- 
Ex c 1 u s i v e»&Mo d i f i e d tWUKljI 
^"T^o ^(Dtc&b, £7*7^;* — v'BtffBIS 3 2 t±, tf 
7*7^* — >?£:Btf#"e£*<*5o fCT\ tf7*7 
^^-^W#SP3 2*^x7— Fj5S«*S*8*7iJ"— F 
•T^clii^cfcO, ^7^a7P^ttC 1 e a n-S 
hare dtt«gi:&!K ^P-feylM OfCtSx-^O 
3ESfTT?Hu ^>XrA/U 40ICI nva 1 idate^ 

[0077] Read-Line— wi th-Inva 
1 i d a t e nv^FcDif^ ttyv'a^U 20^ 
^Wi^-fy^-tU 5 1 *^M«TftjOf r —^*'S-tyiSS : 

ftWtntfil/\ tci£Ls ^77^ FfS«{I#iB# 

fOf-?^Mo d i f i e d #;ftgT{£33 LT^fc C fc 
t^^OT (LfctfoT. *07FUXK:*feS-f S£7 
* 7-f ^ - v^-f^c tf y * 7-T ;* — S/fBtSffi 3 5 tciB 

[0 07 8] Invalidate 37>FOi|^ * 
nv^Kficttf^li^-******/^®"?. If 7*7 
-f^-^W#g|53 2 *\ Read-Li ne-N on- 
Coherent Z3V> F*RfTU 5 1 

T\ tLRead-Lin e^vyK^fTtSkMSr 

fr"^ Read — Line— Non — Coherent 
[0 0 7 9] i/3.y^yiy=L^7S^3 4«u 

Ol3BT7KUX4ffiot, R e a d-L i n envy F 
Jgrf^TU F^>T>^«:j1«)5o Read-Linen 



Mod i f i e dtttgTtSfTf S + fvv'a^P^ Ztf 
fenti\ *-£>-r— **>^ >^'J 5 1 tcfefiaSL^ * 
Wfyv'i^D^^OWiMo d i f i e dfr£C 
lean-Shared tc^ffct" £ <t 1^-5 Read-L 
i n e fcfOj£»OttI*fiJfflt5fcfcr*fe5o 

t, f ^ w#^f y ^ l < *na; **vi/ 

a75*y^ji4fflil£**7"f So Z<Dm, 1/3.7*1 
v<7<DW&te~t^X Inval idfeKtt Clean 
-Shared i&ott^o 
[0 0 8 0] v^^-7^^i/^^fgf5 3 4Mu 

^7*7^-^fB1SgP3 S^WSfttt^t^TO 
7FU7JCO^T^ Read-Line37VF^fi 

^^aatcfet^T. fti:^(fa#i©f-i?*Mod 
i f i edfc«TSitltt^^t>r>a7P7^^ 

?W^^tU5n:ftIUc±^ a#»Mo 
d i f i e dttSI^^-V ^y^^-T'u >y ^ttHflEL&lWC 
fe*^fre>t\ ^n.75y5/ jl^tSP3 4 «\ a 

TRead-Line nvy K^?5t5<:fcA^ 

[0081] ^-r>^*y«nai7t»3 3t±, 7n-tr> y 

+M OOfg^lCfctK W^V^^f^'J^yhU w 
,t°-l'>^©Jg-rx>hiJ(t 3 Ot:7*T-i'^ — ^Wr i 
te-Line37VK^foT, ^^>^^&UtC»^ 

[0 0 8 2] OfCfcS^x v*jtf-f 

> h ffiSLbnJfilgB 3 0 OSU®^rS*BI 6 fC*-3^TttfBJl 

[o o 8 3] mn<oy"— ^mmvit, tr^^-T^^— y 

[0 0 8 4] fi7W^>hj!!im ya-tr 

^^>hsaa*«x ji^o-r-^fiaii^r— »sitl% 
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[0 0 8 5] mc. ^P-by* 1 0«\ +t7i/i77 
-0*^6 V 5 1 ©I§^7 KUX^\OS*ii*^TS: 
MSffcrai^cfc^fc, +t'r>a7D7*(c:Mod i f i 

e d««n?«RF?n, tr^*7>r^— ^I3«SP3 sk* 

[0 0 8 6] ^(Om, yp-fey+M 0M\ :>^:7 

OE7^7^^-^fct, t^TOMod i f i e 
d « i © + 1 7 ^> a 7 n 7 ^ © f - ^ ^ ^ ^ > ^ ^ U 5 
ltcf^I?n§^}#o D yn-b^it l 0©n>-r+ 

+ y ^777 5/3.^35 3 4 *^R*»7-T « 4:^ 
y^f^^U 5 1 fC##Lfc3>7^* b#*fi£;-f SU 
^X^CMU m$&fr&±im*ffiffi-t&£ tick 

[0 0 8 7] f-xy^d?>TVh«iaiPaS«3 o 

[0 0 8 8] («J8Mb) ^n-feytlOtt, V7M)i 

?Mo d i f i e d ^l^O^^So 
[0 0 8 9] GiftOf-JJBit) yn-fe7f 1 0 

UC, aSJftCDT 2 — £^A 1 #»5 A 2*C, CKD/lHTMSf 
fSW^Ol/^TBiWrSo fc7£U a Site. bSl 
14, fcfctC^^jx^Py^B L K CHCttJSU BL 
K 0 14, «3Mtt«lT^4 a Si&Of 1 — £ A OSClean 
-Share d 4#gT*{S&LT^S 

[0 0 9 0] (1) fflj®K»*s-ro 

[0 0 9 1 ] (2) ^P-b^it 1 Otfafitt^f- 

0^aii©f-if&C 1 ean-Share d WftlT 
{S*$LT^Sfe*&, ammcttirZ> Inval i d a t 

[0 0 9 2] (3) fOf-^SWtSfflWty^a 
t'J2 0iOf-^ffv A o*^e> A l ^irSSfSnSo 

[0 0 9 3] (4) tf!7;d-7>f * — S^lK?#ei5 3 2*4, a 
SUSlCfctLTR ead-L i ne-Non-Coher 
e n t K*fgfr-f So 



[0094] (5) ^^>^tU5 1 IfT—Zh O^r/S 

So 

[0095] (6) 1 0 A^bSiti^-^— 

B 1 *cH*ffL«fc5 fc"f +^y>i^uy L K 
0^at±tef-^Aiaod i f i e d ^"CHSJf 

t e - L i n e nv> F#^-f WW 37 r fr— 
£J2n, febfteWt^R ead-Line-wi 
th-Inval idate 37>FtfSfr?*l5 0 
[0096] (7) ^-O^^USl Tb^'-^B 0 ^ 

^& fV 7 7^ KlSS : ffl§iii:7^ h ^n^0\ £<Dt 
l£:7*7^;* — >>Btf#g|5 3 2 14, biitf-^B 

[0 0 9 7] (8) 7^h^777(Cfi^nWca 
W r i t e - L i n e Ktffgfi^ft 

So 

[0 0 9 8] (9) ^-YXp^I) 5 1 Oaittef-? 
#A 1 *C^t>S 0 

[0 0 9 9] (10) yp-tr^y-9- 1 O^aiiOf-? 
*A 2 ^7^>a7P7^BLK 
Otfb SiffiO?— £ Bl^Modified 
LTC^Sfcft, bt»f-^f?ILOfcWWr i 
t e-L i n e 37>Fi^ WW:7y*c— fJ#Wc{£ 
5fetc aS^tC^-rSR ead-Line-wi 
th-Inval idate KA^fTJftSo 

[0 10 0] (11) *>f>**:V 5 1 tff*— * A 1 % 
^tsfc^iETo K7*7 p >r^-^R?#SP3 2»4, a# 
i&<^-£ A 1 Ol!B*tf7*7-Y^ — S^15«SP3 5*C*g 

[0 10 1] (12) 7^h^777WX)IStro^ 
b#itij*C*f-TSWr i t e-L i n e 3 ^ > F A^fr £ 

ns 0 

[0 10 2] (13)^^>^^U5 1 ©bfiOf- 
^tfB 1 tC^hSo 

[0 10 3] JW±, ^n-byitl 0. ^^f^^'JSl 
ftcfctflf?*^* — ^Btf#SP3 2©»fls0!l*^Lfco 

[0 10 4] (^-xy ^*V>h£^IB#) WiELfcttffi 
t\ yn-tr^it 1 0*^^y ^jl^^^^jl^tSPS 4 

Si*. b#itt, a#±iilOl!lMtCR e a d-L i n env> 
■To 

[0105] (i) «owmi^*ro 

[0 10 6] (2) y^i^^yS/jxgltTSPS 4 
0OlMfV\ aS»t§Read-Line3T 
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[0 10 7] (3) B L K0t±a#±til(DT-*— £A 2*M 
o d i f i e dttfilT^LTl/^cDT\ ^77^ 

Mb^T^fetl, ^-YV^t'J 5 1 OafWA 2tcg 
B L K 0 (Dttmit. Clean-Shared!;: 

[0 10 8] (4) *mv^3.-J^v S/iHfTaB3 4 

bSifttcttLTR e a d — L i n e nvyK^fft 

[0 10 9] (5) B L K Ott a SittO-r— I e 

a n-S h a r e dttiigTHS#LT^S©t\ ^7 

^-r^^'J5 1^Bl«:JSSt5o BLK0O 

[0 110] (6) ^^y>a.75y ^i^TSf|53 4 

aSi&KfcfLTR ead-Line 

[0111] (7) BLKOte: Clean-Share 

§ 0 ^YV^t'JS l^A24(SSt5o BLKOOtt 
88t±SEffc;LS:V\> 

[0 112] vis vis =3-^1^3 4 <D»rfW 

**7t*Si:, Mo d i f i e dttfilTfeofcr^TO^ 
t^^iyn^v^Ortg^^V^^U 5 1 tcf ?I? 

ean-Share d tfljgKl&So Ctlti. %]MtWfei 

[0 113] Kt±, £;7*7^ — v'Srffio/c. y 
[0 114] (»«fS£B#<D«IB#l3) frJH&cfaBfr 

fit, ^x^^#^VhfflS*PagM3 0^^-f>^ 
*U*MB«7cgP3 3*V lf7t7^f^-^foT, W 
r i t e -L i n e nWK^fftSCt^iO, ^ 

[0 115] COlf^ JfetLffiKLftfxy^^y 

[0116] (1 ) mmfflB&Ttfr* 

[0 117] (2) ya-b^+M 0tft^T<D*+^> 
[0 118] (3) CO^HtT^S^ BLKOtel 



n v a 1 i dtt^fcSSo 

[0 119] (4) ^^>^^Uttffi«7tgP3 3^\ « 
^C^#Lfcfcf^*7^^ — v'aStftfc-r— £ A 1 <Offl 
^tt^ Wr i te-Lin enWFlfTt^o 

[0120] (5) ^-f^t'JSl OaSttiUCA 1 

[0121] (6) ^^>^*Uttfiiai7Effl53 3 *\ * 
Offiftc^#Ufc^7^7^^ — ^bSitiJi:-^— ^ BOO 
m* t>tlc, Wr i t e.-L i n e 37>K^t5o 

[0122] (7)^>^'J5 10b Sifttf B 0 

[0 12 3] (8) ^>^Um£«7T;gR3 3 ^\ 
OffjtC^fbfctr^^rY^ — ^ailft^f-^AOO 

Wr i t e-L i n e nv:/ KfgfrTSo 
[0 12 4] (9) *<f>**:V 5 1 OatitfA 0 

[0 12 5] C<D#£Ji^ ^^^^"JSl «^x^^3K 

[0 12 6] ^^>^^U«SI«zcgP3 3 0ftf? 

[0127] L0i5t, ^mmmm<D^^v^^> 
Mtaa*paso3 o^affl-rntf, #giMt7'>a^ 

Xr A tcfc^TSd WIS:* * *y ^ 7 7 *y =l tfmffi. tE 

^oSttfiift^-xy^^v'hy^/^u^atDti-K 

mis^i±tmmpimt%:z> 0 

[oi 2 8] cmzcommmm) ^commmz 

ami comnBmt\z]v-v£>z>o 
[0129] ^mmmmco^^y^r^ohmmiiumm 

■ 3 0tt, ¥7*7^*-ism^3 5, 75W ; e , J 
3 6, \£7*74* — i?m$ffi3 2, 4^y^n.:7^y 

->a*t5»3 4 4oj:a : ^-r>^^umi«7c^3 31?* 

[0 13 0] £ 7* TV* — 5^121*^5 3 5«\ Si OH 
[0131] 77^ ; & , J36tt. ^Y>^-=EU 5 1 * 

sss«TfeSo ^gjnws^^y^tu 5 1 

V\, 77^^U3 6^ ^7KUXt:St§e7^ 
7* ^ - If 7 * T << * - v^BEtttSP 3 5(C«n, 
*TO+* ^i/^-7-5^S/^H^g[5 3 4 tf5fcrc*:<DT F U 
X^^tLTR ead-Line 37>F^fTLtt4 

Tx £57KUX^t577^ : e , J 3 6A^>tcS: 
^tl/^fcl/^ L^(t 4^ 7^>a 777 j.H?tS|5 3 
4£\ W*. f©7Kl/XtCj*LTR ead-Line 
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37> K*Sftt5C i:«r^fc>LT^5o 

[0 1 3 2] lf7*:T^*->>!M#afl3 2«\ 
UTS^c L*>U iWiELfc^^^'J 3 6 0#I/ 

7 *7«{*—>?%LWB3 2<Dfam7u — £0 1 Hc^ 
■To 

[0 1 3 3] HI 1 1 tc^Lfcck*5 t£> tf^^Z-T^-v'' 

[0 13 4] (1) 77Wt'J3 6^^->tC*r§0 
If?*^;* — ^8tf§95 3 2#l£ 7*7^*— V% 

ttT&So Lfctf^T. y^^^^U 3 6 

#«W£ttT^5©T\ ^ ^ >^ U KM^tcpP 3 3 & 

[0 13 5] (2) 77^tU 3 6^>^^ 

KU^KSLT^R ead-Lin e=i^>F*»ff 
S/jL^Tffl3 4tCi:oTfe. 77WtU3 6WyO 

[0 13 6] 46, feS7'KUXK:*ftS'r*7'5^ : e 

[0 13 7] *w'iS3.77yz/*mff&3 4 H\ Si 
^ffl}gSl0^^y->i75y^j.||fi : 8P3 Re 
a d-L i n e nv> F*«fT"rSI», 7*79**:*) 3 

[0138] ^^>^^um^«7cg(53 3«, mivm 
Mftmtmvx&z> 0 

[0 13 9] ^xy^#-f >h«1314Pia««3 

[0 14 0] OBJJWffc;) ^n-byit 1 Ott, -T^T^7 

^tr>a7n^SMod i f i edttSWO« 



[014 1] (fflWO-r— *aaSB#) 7°D-tr>y-9-i 0 

-^iRt#aB3 2*e»-rso ccm mi 3«r#«a 

f)Bl(C, a#ift<DT-^*A 1^5A2fC N C(DMX* 

LKOa, ?/]MlT^aSttof-^A0?:C 1 e a 
n-S h a r e d ViMX{%t$LTl^%> hir % 0 

[0142] Co wmmm^to 

[0 14 3] (2) yn-b^it 1 OtfatiOf-?* 
A HC|SffLJ:-5 fc-rs*^ ^y^P^BLK 
0 a Sift^-r— C lean-Shared t^M"? 
SSLn^ftft, aSiftfrC*t"rs I n v a 1 i d a t 

[0 14 4] (3) ^-O-r— ^Sr*-rSfte©+-Vy->i 

[0145] (4) ey^T^-^Wfgf 3 2t±, a 

ft^^fciU afitcWLTRead-Line-N 
on-Coherent =rv> K^fftSo 

[0 14 6] (5) ^-T>^^EU 5 1 tfT—ZA 0 ^JS 
^"T^o £7*7^;* — S?8tf#ffl53 2*\ aitttf- 
£A 0cD3H*lf7*7'^^ — S^E«SB5 3 5fC«|frr5 0 

[0 14 7] (6) yn-b7t 1 OtfbSfl&tD-r— 
B UcS3&fL«t5 frS*V *tr>i^Py*BLK 

0 a SittOr"— ^ A 1 £:M o d i f i e d ttJg"TM£££ 
LTl^Sfctf). atittOf- #«KL<Dfca6cDW r i t 
e — L i n e 37>Ktf7^ h^y "7 r tc— B#6*KC{£}# 

^tCbSitetC^*r§R ead-Line-wit 
h-Invel idate rn^rv K A^fT S ft 5 0 
[0148] (7) ^^f^^USl At-r— *B O^jtS 
^"T^o t£:7*7V * — >*Btf#g|5 3 2«\ bStfetC^iS 

t§77W : eU3 6^7^§/c^ Lti?*yi: 

3 5tct&w^r*o 

[0 14 9] (8) ^-f h;^y7 7* SftT^fc a 

Sft&KJtf SWr ite-Line 3V>K*^ff?n 

[0150] (9) ^^V^^'JS 1 OaiWA 1 

[0151] (10) yu-fe7^1 O^aSitt^T"— * 
#A 2fc2H£fLJ;5fc*$"5*\ ^r>a7D7^BL 
KOtfbflfi^f-? B 1 tto d i f i e d«iTS 
^LT^£/c#>, bi*Or-^ftIL^/ci6t7)Wr 

1 t e — L i n e nv> F#^-f h ^ \y 7 y tc— Bf G^C 
«J$Sft, tea#*C»t§R ead-Line-w 
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i th-lnval idate =i~?> Yt^fr ZtiZ, 
[0 15 2] (11) ^I'y^'JSlA'f-^Al* 
tSSF-r*. tT7*7-<^-S^»ffi3 2*4, a#td2(C*f 
£t575^ : t , J 3 6*<a}->T?*Sfe*4>, £7*7-T 

[0153] (i 2) ^h/w^rtesjfsnrwfc 

a S±d2tcWrSW r i t e - L i n e 3 v> F^fgff ? 

ns, 

[0 15 4] (13) ^-f^t'JSlOaiiWAl 

[0 15 5] tt±, ^n-ty+M 0, ^-fy^U 5 
1 , :fe<£t>"fc:7*7-l'^-v ; 5tf#gP3 2©iMf#(l£:^L 

[0 15 6] (f-ivi'WyHtH^) flBSLfcttffi 

T% yD-fe^-y-l 0 '/i^a 77 7 '>a tfi 1 ^ 3 4 

*i&W]-?%£. Z-^vi/zLyyviszL^fi^Z 4*4, a 
#ttL b #1^©]I[M{C Read-L i n envy F£^T 

[0157] ( i ) fcjJWtftBfcjs-r. 

[0 15 8] (2) +fr>i77y>ii!Ta53 4 
*4, «#J*C, f7*7^^a#S6tT-?A0©i 

££££)*;:, ai^Ml/TRead-Linen-?^ 

[0 15 9] (3) BLK0(iaSiOf-?A2?:M 
od i f i e d#HT?«flrbT^S©-e, tr-r7r^ 

*Ml.tffT*t>ft, ^-TV^U 5 1 OaHftS'A 2*C 
tfeS. B L K 0 ©t£S§*4, CI ean-Shared 

[0 16 0] (4) ^i"y^n.75>y>i^Tg|53 4 
*4, \L7lt7<< t — yb&i&t'r— $ B 0Oi^fV\ 

bs^fc^js-rs^v^*^* 1 ; 3 6$r;t7*c-r3i:£:t> 

*C bS*C*fLTRead-L i ne3?>F*ISIf 

ts, 

[0 16 1] (5) BLK0(±at»f-^%C 1 e 
a n-S h a r e d^IffiiftLT^SOT, tf^7 

n«t\ ^-O^^E-'J 5 1 1 ^JS^-TSo BLK0 
©#£*4g<l:L.*l/\, 
[0 16 2] ^+yS/a77-yS/iHfTaP3 4©»^ 
^7-Ti>i:, Mod i f i e d m^T'So fcT^T©* 
■Yyiyzx^a-y^O^mif^^^^^V 5 1 icWZMZ 
ft&tt$>lC ^fth*^vi/zL-7uyt>CDm&ttC 1 
ean-Share dtffigtC&So t<T©77 
W*U3 6©W7i;45 0 SJIBfkiSfifci: 

fTfiP3 4©»f&tf«7"r*fc.. 7°n-fe>y9-i 0*4£%*«: 
illS©^- * Sfl3*a&«> * C £ # T* f? § o 



[0 16 3] JW±, \£7*TJ* — >>'£<£ofc, + ^>y 

[0 16 4] (BSa^«F©ffllHffla) Itg$£*cH5>fr 
<DR»*tfg£Lfc«£-, 7*n-b*y-9-l 0*4, 

£i:t>*c, -f^T©^ -y >y ?%M%)1kir 5o 

fLT. ^x-y^^-i'^FSaiitoages oco^-rv^ 

•=& Um^l7tgP3 3^, £7*71'* — S>*{£oT, W 
rite-Lin e^YyR^Tt^ilttiD, ^ 

-r^^'j 5 1 <Dwm*m.ffio^*'y'?x-<^hmmm 

[oi6 5] com?*. facmwi,fc3 L x.v?#^> 
Ymmmtem^tkW-tf$£3LLrcWi-&ikm^m 1 5^# 

[0 16 6] (1) ajWttffi*^-fo 

[0 16 7] (2) 7 , Ot7tl0^m-l"r> 
zj. 7"n -y * ©*R2Mt*fTfc 5 ^SIIfT-r So 

[0168] (3) C(D^mn<D^m. BLK0*4I 
n v a 1 i dVtBtte&o 

[0 16 9] (4) *^>**:VVimm7bffl3 3t>\ A 
& *C L ft tT 7 * 7 -Y ^ - 5? b # Sfi t x — * B 0 © ffl 
£:&£:*;:, Wr i t e-L i n envyF^RtS. 

[0 17 0] (5) ^•<y^ ; EU5 1©b#WB0IC 

[0 17 1] (6) ^^>^*'jm^7£g|3 3 3*\ tr 
7*7-1'^ — ->*aSifcf- £A 0 ©£§£:&£*;:, Wr 
i t e - L i n e n v> K^Sfr t5. 
[0 17 2] (7) Jf-I'^tys lOaSt^AOC 

[0173] (8) 7°d-tr-y+rl 0*4, 77^^'J 5 
1 %-r^T^-7*C-T5o 

[0 1 7 4] C©i|gS, ^^^t'J5 1 lifi'?^ 

[0 17 5] W±, ^'f >^*';ttJB«7Ea5 3 3©»f^ 

[0 17 6] 77Wt l J3 6(i> t^T07K 

UXIcSLTSttS *4 & f L t> ft v \, S57KU 

x*coi^t, 5t/s-rs7-5^"^ ; eu 3 6^fti/^-&, tr 

7*7-1'*— >>8tfMB3 2*4, WKl/XKSt^t" 
7*7-1'* — S^£fl«# U \£-7*7^f* — 5?ie«SP3 5 

*cftift-r s «fc -5 *c-rn*4"^t/\ 
[oi 77] c(D&?iCs ^mmm<D=?-3Lvi>#^i/ 

b 5QII*Pag« 3 0 T-*4, 77 <7"* U 3 6 =&fgfr± 5 C 
t *C «t t) , H i; 7" F U7, *C*f f 2, If 7 * P< — i?& 2 
(HlW±lf 7^-7-f^-v ; feif,g|5 3 5 *c^,tt^tlSC h^r 
mMr*%%> 0 *fc, *-t"r>i 7 7 7->j.H?tSP3 4 A"! 
Hfr*l?T , Lfci:#*«:t4, ^077^*') 3 6*^ 
*7*CftoTl->Sfc4f), 7'a-b-ytt 1 0*411-5 *ca«© 

[0 1 7 8] (fg 3 ©HfiSJMg) 1A*C, C©f§S^©^3 
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urn i ©*]5t®«ii:rai;T**s. 
co 1 79] ^mmmm(o : f-x.y^^>hmmi}am& 

>£3 8, ^n-y^^^^^fflffllgps 7, l£ 7* TV* 
— ^8tf#95 3 2 , -y^a^-y ->:i|l*T§l53 4 fe± 

t> - ^ > p< ^ u miS/cSP 3 3 ? n £ o 

[0 18 0] Z7*T'T*>-iWdM(R3 5 It, SlOj 

[0 1 8 1 ] 7~W VtiVl/* 3 8ti» 10W107K 
bX*SB<?>&* £*f LTtStf S> nfc * ^ > * ©g-g-pfc 
Hl^XieHJCg-^n^M o d i f i e d tfftg© 

^tSStlic CCD7 FUXffiffltDK^O— $J£\ 

[0 18 2] O-t-OC^+'yi'jL^ay ^tCj^jS-rST" 

^tS^yi'a^D'^T'Mod i f i edMOt 
•g\ *'i7>^{±0~P + a^-C i Offl^t)-5?.o CC 

-e, a aiEofis-efc jsaossa^p-ty-y-^wr 

-pii&Stf, t>i:ocD^-^ -y i'a^ny ^(cfcfjSLT, 
SHiOit'OT-^i'Mo d i f i e dVtm~e<%ftZft 

.^^MtS^jij'^^a; :7a-y ^#^>£$iJffl]g|5 3 
7(Cj;D±iii^n?.o Sfc, *+^>a77y>a*fT 

SP3 4fc«fcoTf?Ra£n-5. 
[0 18 3] 7"P7 i'^'yV^OTSPS 7tt, 

7->i707^Mod i f i e dttllE^fc^O^ 
■/j^P'^i'Mod i f i edW5^n«WOtt 

[0 18 4] 7ny **£>#«Mf»ffi3 7tf^fi^ 
[0 185] (1) Read-Line 



[0186] (2) Read — Line-wi th- I 
n v a 1 i d a t e 

[0 18 7] (3) Invalidate 

[0 188] (4) Wri te-Line 

[0 18 9] &*5, Read-Line nv> KT^f 
FJSSii^^Z+f-h^nfc^^. Mod 
i f i e d ^ 7^^707? Of- ^ ^ ^ > 

^^Utcftlftl, ttiWod if iedA^Cl 
e an-Sha r ecKcfftl/cCt^t^?), # 
V^^-r^U^Vh^So Read-Line- 
wi th— Inval idate^7> Ft-tf ^ 37 r 
FiS^fl^^Z+j-— Y^ntci^it, Mod i f i 
e d t*cH§0* + 7^i7ny^fe5 + + y S/^^eU 

[0 19 0] lf7^7>T^ — ^S8P3 2fct, §ll OH 

[0 19 1]*+ yS/a^^y^jL^fTaPS 4«\ Si 
O^S6J£8g<0* + y->i7^^^i^fg|53 Re 
ad-Lin e nv> F*»ffr*IS. J*iSf 
^Offi^r^U .fcU 0"efe*U£. Read-Lin 

T'feSo Ell 7K«\ *+^->o.75^^zl^t0|5 3 4 

[0 19 2] y««8«7E»3 3tt, Si O^l 

[0 19 3] £CT\ ^xy^#>T>hfil®ini*S«3 

[0194] cwaafb) yp-b^m ^p^^* 

So CtifcBlWLT, 7 o nt7^10^V7F')x75: 
^frt*5Ci:k:<fcD* t<TO*t7>'a7n7i 7 ^M 
o d i f i e d«ittJt^«i(ct§ 0 
[0 19 5] (ii^Of-^SQSSt) 7°o-fe7tM 0 

L> il«0-r-^«iai:UT, yntyitlO^ aS 
ttOf-?*A0fr5Al^ bfitof-^^BO^ 
5B1IC a#Wf-??:A l*^A2tc, COJKT 

fctWty'>i7Py^B L K OlCftJSU B 
LKOlt ?»lt1iaS^f--^A0^Cl ea 
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n-S h a r e d ttffi"P««p Itl^ t? So STc, * 

[0196] (i ) mmttm^To 

[0 19 7] (2) ^n-fey+J- 1 OA^afiftOf-^S: 
A UcM«fLcfc5 i:iTS^\ ^tr>i7P7^BLK 
OA^aii^f-^^C lean — Share d t^M*? 
«**LT^S&a&, a»Stl> I n v a 1 i d a t 

[0 19 8] (3) ^Wt'Sti&O** 

7n>y ^^»>>^$iJffilgP3 7 lis 

[0 19 9] (4) tf 7* TV* — >^f#9$3 2 8. a 
StfttCfcf LT Read-Li ne— Non-Coher 
e n t nWF^Tt^o 

[0 2 0 0] (5) *^>**:V 5 1 tff-^A0«j£ 
St§o £:7*Z^—>lfcf#gP3 28. a#itii:ir- 

So 

[0 2 0 1 ] (6) -fey -9-1 0^b#«&O"r— 
B 1 tcH#?L<fc9 £nrSA\ tiry^D^BLK 

0 # a SittO-r— £ A 1 ^rM o d i f i e d ^fS^ffi^ 
LT^Sfcfe, a#±dl<D-r— L<Dfc*6<DW r i 
t i -L i n e 37yFif7^ WW:7r£— iSWKffi 
f#£ft. ^CbffltcWtSR ead-Line-wi 
th-Inval idate nvyFTO^nSo 
[0 2 0 2] (7) 5 1 tff^B0*$ 

fyfk^y*? v ?ty h LT2 j:t5o tr^^z-r^— v^ffi 
^12*81$ 3 5K:*&*frrso 

[0 2 0 3] (8) 7^F^'y77t«ntt^a 
*±tiUc2trSW r i t e-L i n e 3V> KfcWrSft 

So 

[0 2 0 4] (9) ^-fv/^U 5 1 (Daittl^f-^ 

[0 2 0 5] (10) ^P-tr^it 1 O^aiiOf"? 

KOtfb Sitil^T 1 — ^Bl^rMod i f i ed t^fiTHS 
f#LT^Sfc#). bS»f-^f^IlOfcMW r 

1 t e -L i n e ^TVKA^'f W^y 37 Ttc—HfWfc: 
(SJf^n, SfctCaSiftfclfcf-f SR ead-Line-w 
i th-Inval idate KtfJ^TSftSo 
[0206] (1 1) ^Y^t'JSl i$^r—% A 1 * 



[0 2 0 7] (12) 7>f h^^^^tCfS^^nT^/c 
bfWc^t^Wr i t e-L i ne^vyFTOf 

nSo 

[0208] (13) ^^t'JSl Ob#*Of" 

[0 2 0 9] LX±, ^n-tr^-y- 1 0, ^-O^U 5 
K ^ny^A^>5SfJSiig|53 7 , ^it/ti^^T-f ^ 
-^t#ffl5 3 2 0»lf^JS:^Lfco 

[0 2 10] (fi^^^VhW) WizELfctttK 
T% ^"n -fey -9-1 0^^'y^n^^^->n^Tg|53 4 
*eWrT5 4:. ^-v 75 ^5/3.^8153 4 tt, a 

Sift. bSS&. a#MKRead-Line37> 
F^fftSo f Oif 1 9tC^f 0 fe/:U t:7 

[0211] (i ) siw««i*^-r 0 . 

[0 2 12] (2) *-v^->jL7-5y->i^TgP3 4 

8. awtc, ^fLrce^^-z-r^-^aSitiiii-T 1 -^ 

AOOlMf^o aS*tcWJS-rS*^>^*M T&S 
<DT\ aW:SLtRead-L i ne^Y>F?:i 

*TlTSo 

[0 2 13] (3) BLK0^a.SlfiOf-^A2^M 
od i f i e dm^ffi^LTV^S<DT\ €fV77^ 
KiS^ff^J^Z^-hU ^^^'JSl'xtDt* 
ILtfffftton, ^^^€U5 10a#WA2ti:I 
So B L K 0 <£>ttSg8. Clean-Shared^ 
^{Lf So 7xny#%V>*fam&3 78, Read- 
Li ne3?yFlc«LT, 7 T -< K/6«Hi#» 

[0 2 14] (4) ^i75y->i^fTSP3 4 

8. ^7^7^^- ^bittr-^ B 0Oa*ffifc5 
t"TSA\ b#%tC^iS-rS^^>^8 0T^SCDT\ 
Read-Li ne ^v>Fa^Tl^\ 

[0 2 15] (5) V is 3.7 "7 V is ^^$$3 4 

fc-rs*v aStt&^jS-rs^^^^tto-e&acD-t?, 

Read-Li n e37yF(^Tl%t\ 
[0 2 16] (6) ^■V^->3.75^^i^TSP3 4<D 
»flF*M*7?-S^ Mod i f i e dVtmv& -d fct^ 
X(D*v y^a^ny^S^^^^'J 5 1 tc» 
^M^nSttfetc, ^n^'r>a7D7^1 
tfC lean-Share dtftUfcr&So £/c, *T^T 

Of- * 8U1 S c tfT * S o 
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[0 2 17] \Z7*T<** — v^ffiofc, 3r*-y 

[0 2 18] CCD*?**:, 7o7^^J 
3 8%mf%£ tick Ds +^^-> 3.7-5^ i/zL 
HtT8P3 4*^fit5R ead-Lih en^TVKO^ 

[0 2 19] (»««£l$<D«IHffi3) flcfcHSW 
L fc?- x v ^ > h ffiSOBBtetu tcSB L 

n v a 1 id h^otl^o 

[0220] (i) mmtm*^*o 

[0 2 2 1 ] (2) ^n-trytf- 1 OtfiT^-CCD** vis 

[0 2 2 2] (3) COfSN^fi 1 ®^*. BLKOtel 
n v a l i d«S^A 

[0 2 2 3] (4) *4 >^^'JttS«7t;g|5 3 3 *^ « 
K^rofLfclf^^r^^-^aSflSfc-r— * A 1 Offi 
Write-Line nv:/ KfgfirTSo 
[0224] (5) ^^«'J5 1 <Da#*tMc A 1 

[0 2 2 5] (6) ^-f >^^Utt«8«7E8|5 3 3 *>\ * 
<Dtu tcltff b/ctf"7^-T^f ^ — i?b Sift tf-^BOO 
ffl^rtfctc, Wr i t e-L i n e37>H^t5 e 

[0 2 2 6] (7) ^^V^^EU 5 lObiWBOtC 

[0 2 2 7] (8) *-f>**'Jtt!B«7C*3 3*\ 
OSu^^fbfcey^y^^-^aSititf 1 -^ A 00 
ffi«r&fcfc:. Wr i t e-L i n e3V>K%fft5o 

[0228] (9) y-f>^€U5 KDaSWA 0 tc 

[0 2 2 9] (10) t^TO^J 1 ) 

>^<D{§£:0te-rs o 

[0 2 3 0] CIOIIS*, *>f y^-ty 5 ltt, ^x*y^ 

[0 2 3 1 ] J^±, ^-O^^V Vm&nffi 3 3 cDttfF 

[0 2 3 2] 7n7^^<)^3 8«\ t^T^ 

KUXtco^T. W/S-rSA^V^A^l/^^ ***y 
^a77y^*f7S3 4tt, f07HWfc»t5R 
e a d-L i n e F^^C^tI-S £ o lctm£ 

[0 2 3 3] CCD&olC, ^mMJBBOD^jLy^^^-y 
hfflitD3i8i3 0m 7uy#i3V>* 3 8^|gtt 

d i f i e d«i^t^r>27n7 ^1614^7 



7^y>iHfra5 3 4^Hfi : *t>. 7n^*t)^M 
ffllg|5 3 7tf7ziy2%V># 3 8^^';^>h/f 
^y^yh^^cfrftoCfc^cfct), -y^i^ 
y->i*fTSB3 4tf*tT*»7LfcB^ t<TO7D7 

zL7^^S/zL*fTSP3 4^f7^l?71-§t, ^Dty 

[0 2 3 4] tuiEL/c*S?Hfl?Eg-e^, 7tJy^ij 

[0 2 3 5] CCT?ti. +t7^^^y2 0^n^7i 
[0 2 3 6] n^xYtDt7h7y^7r>f7SSW 

[0 2 3 7] X*t-0<DVx.<<{%:1&ll£?2>nm<D 

d i f i e d «iW t 7 7n 7 ^Ol»Sjf t 
-Pxn + aSTOl*ffiD5 5o a^^VL/i7hV7 

[0 2 3 8] Sfc. 7P7?iJ 1 )y^38^'y^^ 

>^€'J^t7^a7n7^0*t?ttHj-, ^n^P 

^ !tia^yn-t7^c«<, t>tO07KU 
XtC^fTSMod i f i edttl^t7^aT*07^ 

©fasti o ^ 1 ^T$5©r% *nffti 1:7 htsjpi 

[0 2 3 9] Cfttt^ ^^>^ : & , J^7>'a7P7 

So 

[0 2 4 0] 1 tTy hm$8<D*>/jr7-?% 

L> +t 7 iVa 77 7 i>arfT^3 4 e a d - L i 

[0241] f-xy^#>r>h7?soti-j(aio» 

mt>m^Lfcm^ ^To^v^y^Ktuo^x 
y^^vMcBit"© ^-o^-ty o— gpco 



(18) 
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«w\ nfsaas&^T-r 5 7°a i*<Dftmm$fs- t. 

[0 2 4 2] cOfif^y HfflJlAnii»« 3 0 

[0 2 4 3] (1) e7*7-f*-$>flMMI5 3 2fc, If 
7 * 7-f * — S>*Brtfr S^gA^**iJBfS-&5»«!*lft 

^opjw&fl&atc^fTLfc^fc, 7° 

n-fe>y+M O^^Xfi/U^ o©Kift^ciiftT*#:&< 

[0 2 4 4] (2) *4V**Vffl&&.7mz 3tC, |1I 
«©*iJKr««*J$fc-»2\ *f U 5 1 K If 7*7-1' 
^ — is%9%&tsW r i t e-L i ne3V>F^ff 

[0 2 4 5] CCTtt, ttlg*tt7cLT«ft6*^fi|« 

fro, S#<E>5fc3S7 Kl/X^&^gSifilcfS^T^S 

[0 2 4 6] mz l ©J;?^ mfficottSi 

l/Xl/->*X?©- gfltf-y F^-X^-TSfci&OVX^U 
S>'X 2 t 3 2 fcf -y F © A N D mug. £ Jttfc-T 5 

WKfrftWr^Stl"^;:^ fcfcxJf I n v a 1 i d a t 
e rn-^V FfCfcffS Read — L i ne— Non — Co 
herent^yF^CSffLT, tf7*r7-r^ — 

[0 2 4 7] Cft£T\ ^'r^j^t'JEOltT- 
£M»T#^£Lfc ->XfA^U4 OfC^fT^ft 
51 nva I i d a t e3?yF> fc^tfR e a d-L 

ine— wi th— Inval idatenvy F/^Si 
SiJ^nfct^, Vf7*7-f.?<— S>BtfS8B3 2tfJg*r7F 

L&tf?>, fr*«K:«i:oTtt, i/o»s*^^-r^>« 
€V 5 1 ^\©-r— ^$e^-^>. 7*D-fey+(- 1 0 fr^^-V 
•>->a^t'J 2 O^a^^l/^-^^^^U 5 1 'N.fDSt 

Kif4. 

[0 2 4 8] Offl! 1 ) £ £ T*W\ TKOiiuMcg-^ 
T* £ 1 0*f»KOl>TBfflBt5. 
[0 2 4 9] (1) ^-O^U 5 1 '\<D#£j&#tC 
Wri te-Lin e n w FiitigiJCDnTV F 



(uct'li, ^-n^W rite-Non-Cohere 

[0 2 5 0] (2) '>Xfi»MX4 0£0{±Hi: LT, R 
e t r yfSSUfc^dflJWm^litffctK Write- 
Non-Coherent 37> K^->Xf A^XCS 
fT^nfei:*, Re t r yfi^*i«:7 , -9— hfSCfcfC 

^-onvy K©Hffifi±^S*T*t« 0 atom 
£\ IB < LT, *±S#5nfc:3v:/F#?f£f8fT<*ft 

[0 2 5 1 ] ^7*7^^ — ^f#gP3 2t±, Wri t 
e-Non-Coherent 37> F^r^tB't"§ 
Ret r yJtS»ilS*7-9--h-rSo f Lt, 
(Cs Wri te— Non — Coherent riW FtC 
#^nTV^Mff7 KU^ffioT, Read-Lin 
e-Non-Coherent nT> F£:f£frf 5„ ^ 
L-T\ ^-TV^^EU 5 1 ^©/S^c^tlS^— ft 
tufEMfTT FPXOlli^tf 7*7-1';* — LTtT 7* 
7J* — iStEM1&3 5tC*Stt-r«o £7*7-1^ 

— ^Stf#gfl3 2(±, ^StlRlLZKL'X^-S-tS'Wr i t 
e-Non-Coherent nvvF^rHLftilt 
{C{±, R e t r yjS^%7-9"— F L^0->o 

[0 2 5 2] GttSS2) I/0«S^5^>rvp«*U 5 

2 O^ii^^rl/^-O^^U 5 1 ^<D9^&fr 
ti, 7°D-fe-y9- 1 0<D$iJfflTT:iT^;fen?.c Lfctfo 
Wr i te-Non-Coherent nv>Ktf 

T+fr^^'J 2 O^riSiLfcx-^Sff^rff^^ 
C htcj;^, t?7*7-f * — y«JSS3 2Kl£7*7-l' 
^fc, ynt-ytl Ott, MffL 

U I/0«ffiA , 6^^ ; E l J5 1'MOf- 

[0 2 5 3] Gtf*3) kf7*7-f* — S^f#8B3 2 

r , tr 7 * 7 >r p« - i: ^ff-r « 
ip-TSo as. i/o»e.^-i'^ ; t | j5 i^o-t 2 ' 

— ^IgaSti, a«Lfc7h*U^H:»LTfT& ; bti*0 
T\ 7°D -fe -y -9- 1 0 A^P. <D 1 (HjOfg^TlISStcO tT 7 * 7 

[0 2 5 4] JK±, ^3 0^St^Jlfcoi/'»T8ttWL.fco 

[0255] cm 4 commmm') mn. co«i§©^4 

©HflS»»8*KWrs«, HijiaB l, Tig? 1 Tile^ 3 ©*SfiJg 
fflSO-T-'-^^IIBt, tT7*7-f^-i?ISj?#a5 
3 2^i!)f / F^-)±?.ili:tc ( toTt:7*7-r^-v';&^# 
U ^i-y^^VF^JIB^tti. T'P-tr-yltl 0*^4=- 
t7i/a77'r>a*ff»3 4*i£S&U *087*^f 
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&ffl¥- 1 0-7 8 9 1 8 



mnaitffii-t 5, it) mmit «* n fc ^ x v * > h sa 

[0 2 5 6] CO^-x'y^3j?-ryhfiyi3!lPaftB3 0% 

l/c^ x * d?-r > h / v a * u ttmmmx* 
«, ii^x-^ffla^iK^-r strati, h^wkhs 

n v a 1 id #cS8, SfdiC 1 e a n-Sha r ed« 

Mod i f i e d#c!£©&<Dl±&t/\, ^ L 
T, jifltOf f -*fiia*?IBfl-rSfc, ^IgfCMod i f 
i e dtttKO^+yS/a^ny^^iiljoU SBfif 
^tf-f >M&g:£$&i&SB#K:{±, ASYWfcteu 1 0 %~ 
5 0%O+fr>a7n7^tfMod i f i e d tffclfc 

[0 2 5 7] fiv^^h ffigoffigBSIffl©*^ 

a, if 7* ^— s^E«gB3 sfct&ttsft-cvstr? 

* TV* — 2*97' FbXfC^L-^ Read-Line 

gfc\ S3©gafiJKHT»t±^ , ny^*'» 
^3 8^^-rS7aj4^L^ 0 fit, CtteaStft 
&R e a d-L i n e ^> WmJftMZTC t*g 

[0 2 5 8] CC-eti, *+7i/a777->a$!fa33 

fc, m i nmm 3 cDmmmm^mmLrc^^ y * 4V v 

UtttJUraSaBtf, i^fft C OfMW^C© t> t -pie l 

^•x y hMS)tin31S«0«fiSc?4tcot/>T^-r 

[0 2 5 9] ««JtC, EI2 2tcS"^^T. ^P-fe^itl 
0, £7*7^* — S^tf#8P3 2, fc<fc0F**^>:i7 

[0 2 6 0] ^D-feyy-l Ott, I^f-^fflltei 

f#g|53 2^}7?^Tfe<o 0t±, 

8B3 4*ei&-r«o ~t%£, ^(Dmt. 7°n-tr>y-y-i 0 

l/\ ^n^fci^^T-r^ — ^^#615 3 2tf\£7*7't* 

— 5^saf«ffi3 5 ow^y* cas 1 ©^m«ibt*bmb) 

5 ^ 5/ i ^815 3 4 ^£7*7^-^151135 3 5 <D F 

LTR e a d-L i n e K^fStrTS C fcfc: «fc 

DsModif ie dtffilQ** y ^T'o y ^<Z>rtS 



[0 2 6 1 ] fit, -fuJzy-y 1 0tffiyW> 
[0 2 6 2] 7"5y>j.SijfiOL7?Kcoyn-trytf 

[0263] mn<Dv"—^mmvi±, ^7*74*— y 

fc^-TSvyfci&Si:^ ^->^7^^S/^H^Tg[5 3 4 
^SBBrTSo C^f y*/zL7 5>yi>'3L$£'ff&3 4 SrE 

[0 2 6 4] fx7**>f>hfflim *"T. ^n-fe 

tfofyhmmfytt, a#©f— *ffls*— ^itL&i^ 

»?-S9JD&*fco^T{i, 3ttOfiJ&#»c«fc9iSi^flt 

[0 2 6 5] yn-b^it 1 oti. Ifcof-^ffl 
OrtS^^^^'J 5 1 (Df£Z>'<t7 FL/X^ff 

Mod i f i edtm-V&ftZft, tf 

«SP 3 51C"£(D7VU7>(D\£7*7^ ^ — ^ ALIBIS 2 n 

[0 2 6 6] ^P-b^-y-l 0t±. ^7^>27 

E^tT^^-^foT, t-^TOMo d i f i e d 
1 7 7n 7 ^ Of - ? ft^ ^ >^ ^ 'J 5 1 
Et*S?n50*fif0 0 yp-tr^y^l 0©3Vf« 
•hfc. ccoi:^, ^-O^^ij 5 l tc^^M^n^o * 

-O^^rU 5 l»cffSLfc33V-r^^h*«j6-rsu^ 
[0 2 6 7] 75^>'iHuffilL73^0^S*, 7cOSiJffl] 
[0 2 6 8] ft(OmMfi&. (a) fc 7 v y zsz.tt®L?5 

it (b) t, iiwox— *«ja*MS&Lfcie»tt, mit 
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[0 2 6 9] 7C<0»J«I^rST'tt, C Ottl*^! v # 

- ^BiffSP 3zimrcic\iy*T^^— mm ? & - 

TjT'^-V r>a777 ->i^TgP3 4^Read-L i 
a^ffg|53 4 Wit^ft"7t7^^— >'Oi (W<tf 

frgfl 3 4 #!£aiI1-^ tf 7 * T^f * — *J<Dm*\& t>T£ 

[0 2 7 0] iKD^x-y^-l'V h&9ftD&&B3 0£ 
^fr>a77 -y i HfrSfl 3 4 tfflag-r ^ £ If 7 

J±$J-r -a ©t\ 7 5 -y a mm 

itfcJu t^x -y ?;JV > hMli©pjTBB#r B ^^7v:i|'I^S5»-r 
H$RS&> 1 ~U#~1 05'Jg)ISffe5o Z<Dm. ft 

asas^eoiMft^sttf^^ft^c #^x * * 

[0 2 7 1 ] fcfa, 77v>iMffilb*Sfcti, 14h6 
**fb?*Sffllffit*So *nii, f*tMod i f i 
e d««7«tinS++7->a7n^ (^>^U 
ItRttBnftAl^^^iOftl-e**) *C 1 e a 
n-Share dttJBfC LTL£»/\ iWC7°n-fe y-tf-tf 
^(Dx-^^Sffb.td Invalids 
t e 3?yFTO?ntLf d^T'fcSo 

[0 2 7 2] LCtfi7^-l'>'HI))Dil8i3 0 

[0 2 7 3] 7^y->at&ffi|L.#5&OfcfcT?, Jg 1 TiS 
S 3 ©ISSfiJBJBO'T-x y > h ffi9Aa9SB 3 0 « 

[0 2 7 4] (WMit) 7°P-b-yy- 1 0t±, -f^T<D7 

•y+T 1 0f±V7 ^i/^ftSC irtcj; f<T 
©+tT>a7"D7^^Mod i f i e d ttSIJ^^Ott 

[0 2 7 5] GiUffiD-r— ^Sail*5<kt»x-y^>1-°f > 



[0 2 7 6] ( 1 ) 7*n-tr-y+)- 1 0 *\ agtdl^T 1 '-^ 
£ A 0 5 A ltC, bSl&OT 1 '— 2£:B Ofre. B MC, 
iKDlHT'MffLfCc 

[0 2 7 7] (2) /"n-b-yitl 0^, +fy>a77 
-y 5/ a ^fr8|5 3 4 ^iSKl L fc 

[0 2 7 8] (3) ^-y -y->j.77-y ~>a.HfTg|5 3 4 
#\ a #±ti!{C*f LT Read-Li ne ^> h'ltffii 

[0 2 7 9] (4) T'P-b'y+M 0h\ aflOf-^ 
£tA 1 fr5A 2tcM^L/Co 

[0 2 8 0] fcfcU aS«, b#i, h&tc^P-f yi' 
j7p,7 L K OfCfcffSU BLKOti, #J#M#§T' 
ii a Stto©^'— 2 AO^rC lean-Shared tffig 

[0 2 8 1] CO^-&dKft^lll2 5*#saLrittwr 

[0 2 8 2] (1) fW^Sto 

[0 2 8 3] (2) yn-t7iJ- 1 OjF a Sifter*-- 

OtfafJ4cof-^^C 1 ean-Share d *«c«it? 
ffilf LT^Sfctf), a#ifttc*f-r5 I n v a 1 i d a t 

[0 2 8 4] (3) ^(D^—$^-f%>m<D*^vl/iL 

[0 2 8 5] (4) \Z7*T4 * — 2 It, a 

n^yt-^ifCL, aiftSL/TRead-Line-N 
on-Coherent 37yK4gRt5o 
[0286] (5) ^>f^€iJ5 1 ff'T—^A 0 

^ A O^fl^lf-7^7^^ — ^I21fg[5 3 Stcffilfl-rSo 
[0 2 8 7] (6) ^P-fe7t 1 O^bSJtt^-r— 
B 1 tcJ5#r Let 5 fcf.S*^ ++'r>i7ny^BLK 
0 a gtficD-r— * Al^Modi f i ed 
LTl^Sfcto, aifiSOr-^ftlLWcfeOWr i 
te-Lin e^v>F^7^ h^77 T^C— 
^^tl, ^ctCbSttitC^-r^R e a d-L i n e-w i 
th-Inval idate Ki^fffftSo 
[0 2 8 8] (7) 5 1 A^r-^B 0 

3 StCfttt-TSo 

[0 2 8 9] (8) ^^f h^vyTlC&fttEtlX^rca 
mmctt-f%Wr i te-L i nenv^FffiJh 
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1 0-7 8 9 1 8 



[0 2 9 0] (9) ^-f^^'JOafiWAK^ 

[0 2 9 1 ] (10) /o-t7+fl0ii, CCDm&'C* 

[0 2 9 2] (1 1 ) ^-^-jiya.-y'yyy^m^Z 4 
Its ¥7*T-< * — a^tiktr—Z A 0©ffi£^t,\ 

IZs aStttWLTR e a d -L i n e n^yH^fi 

[0 2 9 3] (12) B L K OfibSiteOx— £B 1 £ 
Modi f i ed«lt(SjfLt^SOT\ ^r-f77 

^-f^^U 5 1 A i fcfSgf 5„ B L K 0© 

[0 2 9 4] ( 1 3) Z-^vi/zLyyyi/ :xHfifgP3 4 
t7t7^^-^b#i|i:f-? B0©a4flr\, 

lc. bSi&KttLTR e a d-L i n e nv> F^Jtfir 

[0 2 9 5] (14) BLK0ttb#«l<Of-*Bl% 

Mod i f i e dflT'Sjf LTl/^Ot% ^77 

<< vn^m^mifT^— h^tu 5 1 ^<d 

#^MLA^T^t>n. ^-T^t'J 5 lObiWB 1 
tc^fc^o B L K 0 ©ttfilfi, CI ean-Share 
dt^t"?io 

[0 2 9 6] (1 5) 7°n-fe7lf 1 0# aSiftO-r— * 

K OtfbStt!!©^— ^ Bl^rCl ean-Shared 
mW5£f LTl^3fci6, atttt»«Read-L 
i n e — w i t h — I n v a 1 idate 3V> K^f§ 

[0 2 9 7] (1 6) ^-O^^eU 5 1 #x-£A 1 * 

%*>lcL, a#li:f- 2 A 1 Offl^rtf 7^-7^^- 

[0 2 9 8] (1 7) 4^^'Vi/3.7'7'y>'i^fgP3 4 
ttx l£7*7^^— >*a#tti:f-^A 1 <Dffl*ffil\ 
aStfifC^tiS-r^^^^tU 3 6*:T7fc:U aSitii 
fCttLTR e a d-L i n e K^fgfirf- So 

[0 2 9 9] (1 8) BLK0liaflOf-?A2?: 
Mod i f i e dttHTftft L- TV tf-<7 7 

fc^b^o B L K 0 (DVimi*. Clean-Share 
d(c^t)?>o 

[0 3 0 0]«±, #fOT7?af-fctt£K rn-tey+M 
0, ^-O^D 5 1 , t" 7*7 4*— v^WgP3 2, 
*5 <fc D"^ -y ~> a. 7 ^ -y is a. SIR g|5 3 4 <DK)fE0fl^ L 



[0 3 0 1] (Mte38£B$<Z>anB*!13) * U 

gen jnr^iit:"7*7-i'^- s*£\ <fco '&r°fem £ n 

fct©^5>IHfC, Wr i t e-L i n e37>K^I! 

•So 

[0 3 0 2] 7^>y>'iMgiJL77S£Dt tT\ * 

5§fW<Dgt 2 (D^MBrntD?- jLvt^yy ©HijpSSB 
#IE L < WlflFf SCfc £riftB.E L fc„ 

[0 3 0 3] fi^W > h 5&iiAn^« 3 0 

[0304] mi nmm3<DmmBmviit, v 

7 5>yi/3.m7gH3 4 It, t£ 7 * 7 — S^EUgG 3 5 
KftlflSnTVS IT 7 * 7^ ^ - F t°-f 

is =l mm LtttDtM-s, c <Djmj5i£& 2 oosf*i$ 

[0 3 0 5] mi OSBftt, H*tMo di f i edS 
Sit?^t?nS*^^->i7oy^*C 1 e a n-S h a 
redttffitCLTL$l/\ #lc:/n* y 1W*©-r— * 
^HffLck^fc-rS^ I n v a 1 i d a t e37>H 

[0 3 0 6] OSt>. #l/^jST*W#Lrclf7*T-f^ 

v t^%m&V&, -TTiCMod i f i edttSI<D4^ 

y^yzy^M^7^3 4tfRead-L i ne nvvK* 
%?TbTt. ^tltCct oTC 1 ean-Sharedtt 

[0 3 0 7] ^2CDSfiff«x A-F'Jx/OSiJBOL* 

iit^tjsfctox *^^s/i7-5y>'iii?fa5 3 4 oil 

[0 3 0 8] 77y^iluaL^ST^ t:7^ 

7-f^-^t#SI53 2 fc + ^y^i^^yS/a^trSPS 

[0 3 0 9] CC trti, m 1 OUffl^TiE^fc W^-T 
v*i:F#^>*«:ffifflt*SCfc€:Sij*it«:, T^-tzXgS 
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^B#tc7^X^t1-£C 1 1, ^T^-r^-5tc, 

[0311] ii^o-^— *fflaoso¥, -rat? -s, 
^-^^^u^y^ A(c*s^-r^o cot?, 

[0 3 12] 7°n-t7*l 0tf^'r>i75y 

COt?, ^U^>^ AteU-KT^XO^, ^ 

[0 3 1 3] yp-i!7^1 0^ ^7^75 

*y ->^l ft* ^ U £ ArtOt:7 a- ^ — 5^*^81550. 

[0 3 14]£(±<D<fc5^ ^U^V^O^ffltttfJfc 
^^^S/^75'y^>a.^THP3 4^gft, fccfctf^xy 

[0 3 1 5] fc*5, Hu5l50lttK"e«. ^-V-yv^^^y 

fiP3 2*^ y^U/NV^ACD-r^Tcox>hUtCt:7^ 
7-<^- v?£*&*fi L fcfl#*5T** * v y =l 7 5 ^ v' i Hfr 

8P3 4*e»-rs<t5^tT*#. ^om^, y°u^yv 
afc^tf s & *\ ^ ^ u ^ > ^ a ^s*— *f s T^ffl r* 

[0 3 16] y->jL75^^a^Ta53 4 

Read-Line 3V> K058?TJKfi*Sy®T5 
ctm^o 7C<Dfflffltt<Dt>£X+l&. *^7S/a7 
■^y^^TT^ 4(3\ ^o-fe^y-9-1 0 A,£ftflF 

MciBiSK: Read-Li nenw K^frTS^Tc 
[0 3 17] Lft^U 75^^>iHJS!lL7aSOfei:T* 



te\ 7*— ^fiaaoJ^'t'tCfcl/^T, ++7^757^ 
^t95 3 4 Read-Line 3Y> F^^ffl 

[0 3 18] ZCT*. y ^7 y y =l^i^3 4 

«\ Read-Line^> KOStriSS^ft < "T 

Ig7uffiOFiJ^IH 2 7 tC^-T^^ 4 r>a777 ^ -3.^815 
3 4<DAQ ! a7P— ^S-cJi/^TItt^-rSo 
[0 3 19] £0&U1*7P — m 1 OUSfiJgfiS^ST 
tfZELfctOT'fe^o 1" Read-Line^ 

•9m^/W#*k f 7^^titfl*»ti:^t:7t7^^ 
-^fo/cR e a d — L i n e rrvv K^rfgfftSo 
[0 3 2 0] £<Dj53Z<Dm&£L-Cl*, ft. £*.&}£ 7* 

yy *—ymm£$3 2^«i£oss 1 o+Nf^;wc*5^ 

[0 3 2 1 ] ®4tD*fflJg^COV^TSiWbfca 

[0322] cs 5 (Dmmm) c commm 5 

D-fe*ytM OMu ^x'y^^>M1^3\ ^yv'a 

f i e d ttl©^ t 7 ^ a 7d 7 ^ <Dfig?: ^ >^ € 
[0 3 2 3] 02 8tt. **Sfiff^07°o-tr^-9- 1 0^ 

^ x -j $ x*y y h tmmm 3o^7tfx7^t^y 
a*«tt/^xy vhtoatcftfrjsaia^n--*^ 

[0 3 2 4] 3#<D-r-*«!a«\ 9i4(D$m&1&<D7 

5y*s3.mmi,tt£±<m—T&&(Dr'mmtvti'? 

[0 3 2 5]f-xy*#>f>Hi!HT*li, ^nir 
[0 3 2 6]^ 7 P o-b7^1 0«, I^f-^M 

a^^WL/c^T'O^VT-^x tsb^i/i/x? 

(DrtgO^-f V^^U 5 1 Oi§^f7 FL/X^ft 

S/ ^ a ^ O ^ tf*Wifr tti-t^^yyn. iSM^^fif 
U tU modi f i e d ttS8^fenti\ ^O^-V^y 
v'l^ny^^^^f^t'J 5 1 tC«?M-T^-V 

^^^ifflaSrRft^o 
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[0 3 2 7] -?■ LT, C(Dm&.-?\ * * -V ~> a <fc 
§+fr>i777^a MSA^j L T 1/ ^ft(4\ * + «y 

^^■^-y^Sifi^s 4*ff±*^fc», ^^^e 
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f&? : B 1 

,P0B, JtB s ' a 


a : A 1 
b : B 1 


a : * 7 
b : *7 


a : A 0 
b : B 0 
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Clean-Shared 
b : B 1 


Read -Una -mi th- 
Invahdate (a) 


Sit 1 


S!J? 


a : A 0 
b : B 0 
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Modified 
a : A 2 


tOm : A 1 
frara> >f * y 


a : A 1 
b : B 1 


a : 

b : 7 


a : A 0 
b : B 0 
a : A 1 


17 




Modified 
9 : A 2 


Read-Line {a ) 


Sill 


a : =fr > 
b : *7 


§!§8 

a : A 1 


IS 




Clean-Shared 
a : A 2 






a : *V 
b : 


a : A 0 
b : B 0 
a : A 1 
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[0 2 8] 



ft 

CO 

I 



x 

•J 

h 
ft 



I 1 




N 



I 4 



-Sum a^O^-^iS K I 5 

N 




I 7 



I 8 



?o * n faro $> tn$at±mgk L 




Y 



I 1 1 



3 v-r** KD@?S[ 



I 1 3 



(34) 



f#P»W 1 0-7 8 9 1 8 



[fgffB] ¥«1 1*(1 9 9 9) 1 1 

«FM¥ 1 0-7 8 9 1 8 

(1 9 9 8) 3fl2 40 
C^ii^ft] £IJH1#fflF&lfi 1 0-7 9 0 
CtBB#^] #H¥8 — 2 3 4 3 2 1 
[Hl^fF#$il?l6l&] 
G06F 12/08 310 
11/14 310 
12/16 310 

CF I ] 

G06F 12/08 310 B 
11/14 310 B 
12/16 310 C 



cams] w-tfti 1^1^200 
&msm i ] 

miEMmwmzi mmm 

^ x -y * #f > h 

[¥«ffiE2] 
[1*IE*f*»K£] fM« 

§acD^-V >y~>i^^&U^iiAfc^^:< fct>— ^±©7° 

or, 

£ *iis t l e~ 7 * 7 -r * - s^MRfflEBttr s ir 7 * 

7^-^fBS#®£:, 

buIE^-v yi'i^t U ±r H&T#fS£ L fc c * 
^ -f n v > F ;Js ct t/^ntc^f £ jcSS^rB9IH-> Xt^ A/ S 
X©EtftK:«fc-3Tttfc]U tftgF!^ * »y a * ^ U ±r-7 ? 

*-s*K«¥8K:«ttu aftgR^^-v> J .^ ; &u±rf :r 



tr then n-y > K » tiiBP. ^ ^ -y -> ^ ^ 'J ±r-7 : '— £ H$t 
fcg-gnST FbX^ffl^rfuIB^X^AAxUi^T 

wis tr 7 * z-f ^ - 5?Ett#afc «*fi-r s e 7 * z >r * 

B(jfB7 p n-te -y 6 »^ * tifc 4: # fc, Hu8Bbf 7 * 7 -< 

A/ ^X icfS fTf £ * * -y ~> j. 7 -5 >y is i H?t¥K £ , 
tuIB7°n -fe >y tffr 5> fern £ tifc i: # „ fulB tf 7 * 7 -t' 

%iW K^hubBS-'Xt- A^Xtcfl 

frf « ;* -f * 'J «SI«tc¥© 4: trft^ci: 

me tr 7 * 7 >r p« - 'JW&zmt - *u e y * t << * - 
%*z/t,cmj£tztt&temz¥y*T'{*— was 

tf7*7f^-> ? I5ti#ISfi:*&ttL, M«t7 KUXfcJ* 

ib e 7 * 7 -r ^ - tu re e 7 * 7 p< - s>'ibi«^is^ 



(35) 



¥f?M¥- 10-7 8 9 1 8 



SO! E4^ -v a 7 ^ >y -> a. UtT^ISfi > iuIE £ 7 * 7 ^ 

fTttSI^ $5++'r>a70'^0 F^tDtufE^ > * 
*y^0»#RL*E3jtfS3^:/F*&frrsiK, * 

©7 K bX(C*fjfrr 3 77 ^V-t l> tfiStt SftTl^S £ 

lt=&?.c ttt&m t-tzmM i fa«6©^i -y *3jv 

u y tmZUn-tZ 7"p -y ^ * 7 £ s 

t, mie+ + -y 5/ a 7"p y t&mmimfc&ffT&z t 

<Dtf:M&7Z+7.-*Z>T FbX{C^Lfc fiil?.7'P -y 7 
'J * > h U iiSSE^* -y ->i7o >y x^SfrttHfr 
■t^A^X h<Q KfeJ:r>'^g3l^^7^-b7.-r-g.7 

HfrfH4^ fr>a77-r>j HfT^ISfi s tulE tT 7 * 7 -< 
^*E1t¥®fC«i»l« n/c-T-<T(D7 K bXlCOl^ 

7. cDjgfrtttgco 'r>a7*o-; ^drt^^^V/t 
, J(cfft*Mf"c: t£g^i>pv:y F^futEv'XT-A/S 

•yy-p^fig^n, ftjiE7*P-y7;>7'7V2{is 

IEOcC^x -y ^7 > F &S2n&&B. 
[I«5)<rS5] MIE^-y S/a^t'Jtt, n^x-CO-b 
•y h7V->7f^7'T«^ MfET'P *y 7 #7>£ 
ti , n ffico^ -v -y -> a 7" p >y 7 T-ffM £ ft 5 401"— 7° i: 
-tttcIStf £ft£C i:*«P«i:?-33ll:J&K3KIRtQ^x 

CM*® 6] iME^y^U^fuIE^-yi'a.^ 
U ft{c5t«£ ft33- ^ -y ->a 7p <y ? <D*.% 2 T*#I"J 

7 i: © - oottSI A^W K> m T 5 ft £> 7 ^ ^ t V * £ 6 

fjfEv'X-r A/ SX±C9 p ^ > J£*3 i t>"-?" OiS^^I L 
t> mifE^-v -y ->a 7"p -y ^ ^SffttSgtc^-T ?> d i: 



fc^fclLfeBSSs gutE->X^A^X h<037>Ffej:^ 
U USE*-* ■r>a7"07i' #H*T#lt8fr ?> ^ft 

x{cftttf;Lfc iiufg7 ^ ^"^ ^& u j&^it e>nr^s t ^ 
(is f^^y^tu ^^7{cK^"r 7 -5 ^ €: u s<j 

hijIE^ ^ -y ~> a 7 -5 y ~> =l Wrs^W&i s wl IE If 7 * 7 

^— ^fEia¥g{c^ii«$nfc-r^T©7 f uxco^ 

Ts FUX{;:W/S-ri)tuSE7-5^^tUAWJ6 
tlTl/^l/^\ ^fcti-^CDttSA^XD^tfCs ^©7 
K l^XCDMfT^il'D^^ -y ->a7*P -y 

ifjRiB i tEico^x -y >? > h mmummmo 
m&m 7] Busstf7*7-r^ - v>'^#¥s^SuiE^ 

\£7*7-(*- i^^flj IE If 7 * 7 -< ^ - i^IEIi^lSic^ 
*ft-r^^S^ ; ?-c0M*f7 FUXtCcfc D ¥'J8f -T § 7" FU 

SK 2s 3s 4s 5£fc(i6IEic<D7 c x-yX;K-l'yh 

[g»*« 8 ] ttilE tf 7 * 7^ ^ - S^iatt3M8fc:«lfi * 

nfc tOIE If 7 * 7-Y ^ — > ^ ^•n ; Pn^^:o^^Ts S5IS^ -Y 

>p< * u mi«7t;¥is{c itiiWB^^^ty icwzm 

■?t}^fr*%<DW$\T FUXfCi K>¥m?Z>7 FUXW 
Is 2s 3s 4s 5Sfct±6iB«0^-x*y^#-r>FA!l 

#{Cs BuIBtf 7^-7-f^— ^Wf^atis H5IEtT7*7 

* - ->"£MIE tr 7 * 7 -r p< - ^fEif^is^tsift l * ^ 

Ci:*«Fafc-rSi9*«K 2s 3s 4s 5^fcii6IE 

+ -y ->i7o -y ^{cfiJ 0 MSTeftSSftOSSttlS©* 
{Cs ^ co ^ -v -y -> a 7" n >y ^ L T v> 5 t 1 '— ^ {i ft 
c07°P-b -y +>-co^-v vi'i^t'J {C{i«^f^tlT*3 5 
■Ts A^-i'^ ; e , J±i:|BH;f-^tfe5i:^o/ci' 
U — > x ^ X £ ;U- i/ 7~^^r-a-tr fecOTfe0s fro, 
V ^-f ti^co^ -v -y ~> a ^ ^& V <DWn Lfc^-f >^^V 
— ^coK^JA^SsRPT^FfcMLs -^co-r*— 5>%Mft 

Wlt-r%&$t1% 1 s 2 s 3 s 4 s 5 3: fcti 6 ISScCD^x 

•y * ^ > f femtaX^Mo 



(36) 
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IE* t-r>a^'J £ ■** (c itSf E* >C > ^ * V 

>K©£fr**lhS-&. tfiS P^ * -y a * g 'J g>ttB»fr 

- £ fc %«ilS tf 7 * T-T ^ — at *&Wf 5 *a 

fc, m&nfi*fp±?n£itzrw F&nBmfrttirct 

tfcfi, f<D3vy F^fl^O^^fr&fr&t^gSfc 

4 , 5 g: fc tt 6 IE«©^ x >y 7 jK-T > F SaHilPii^«= 
CM*gj 1 2 ] MSB tf 7 * 7 -Y - S^IMi* Ktt , Su 

IE7°n*>y+h^£^Sftfc7 r F UXfEBtcoi^T, itu 
^ > p< ^ U HiTM©^- ^ ^M^m-T fc*© =i 

^> F^MIS^Xt" AAXtc^T U WfET' KUXif 

LTfc S ci: 5 2, 3, 4, 

5 S fcte 6 fEK^x -y Ztf^O F $PIiraS^M„ 

[ft 5^1 13] fijIE If 7 * 7 * - vM3M£te cfc tf 
* -v -y a. 7 ^ -y s> a HfT^Sttx Mff L T Slff ^tiT* 
&%ct?t ! &mt-t%m#rMi , 2 */cli3fEic0^x 
•y * jS-c > F Aoafttig&B. 

Ci»*S l 4 3 MIE^ >y a 7 =5> v i/ 3. Mj^Wl 
« , iu f E tf 7 * 7 ^ - S^Ettt? S K ttlfl S ti fc tf 7 * 
/'f^—WCltfl/ TllXtf £ tltc © 6 1! 
Kffia-rscii:*1fa4:-r5«l*^l 3fE*c©^x-y<7 

[HfsRS 1 5 ] fijfEt"7*7^-^E1W.Sl±, 5 
WcSfcsl L fctBKO * €• U 7flW«n5 c fc £f# tt fc f 

%m$<m i 3iE«o^-x -y >bwmummWo ■ 

t^c&tY/; LfcH 1 fc<fctf£2 U £r$A,T-^i£2 

i|ijiEfc"7*7^;*— v^f^gti, fjfE^+ t>i77 
•y i mft^WcftWlYf LTi^&i^fct-tcli, tSf Effi?t# L 
fc If 7 * 7-T ^ — v^Mie^ 1 ©^Ufc&lftU tulE 
+ tr>a777'>a *fr*a#I&ft;*MS& Lfc £ f? tc 
fi , #fif E5tf# L fc tf 7 * 7 ;>< - SPUMES 2 <0 * U 

*j|E^ +'^1777^ *ff ¥St±, fjfEII i © * * 
U tc *&*fi £ n If 7 * 7 P< - i/fr % jQHf 5 ¥IS^S 
ffitT^^ct^m^-r^W^iRl 3lE«0^x-y^ 

#-Y>F5anAn5a^s 0 

{i^ tufEtf7*7'l'^— v'Wf^lSfc.fcc.TtijIE^ 1 © 
Ci-r^TtctijIE If 7 * ^ - S^te*fl£ tifc i: 

#tcsi!]?n^ci:^!tt^i:-ri>ii*iii etEiciD^x 



[W*IB 18] tulE tf 7 * T f * - S^Ettt^iftOiSS! 
MA^i6^i6P.nfca^T[HlofcC t*ffiie7°ci-tr>y9- 

■TS^^K 2, 3, 4, 5£fc(±6f2ifr0^x-y^ 

im&m i 9 ] huie^ +• -y -> a. 7 ^ -y >> i nn^m 

* * V s\W # Sl-T c 4: ^rsst<-r § 3 > F comrmA z 
& e> n fcffi w *p»j l , ttj ie e 7 * t -f ^ - >>' 
Bzf#¥a#<?± l fc t ^ (c , tG f e n t > f comyms. * 

3 lE*©^ x v * > h fflHADS^eo 
•^gycD^-V-y>'i^ ; E- , J^{ix.fc^^:< £&—DlX±CD 

zfu-tvvt, *'Cz/* ; ev£. m^miTh^ 1 9^ 

fWCEiOf x -y » >• F Mfflimagg . m?. 

tflffif" x <y ^ > F 5QIiAnS»S<D e7*7-<^-y 

tfiiP.^-^mg^TX^-y7°^-B#^il?LT. t^TO 
hnIET'd -fe -y -9-3^ L TifftS^f- * A&gtf © n 
>-r+X Fi>< €r U tcfe^ LT. tuffi^ x -y * # 

-of ^iiAniisa©^ t7->a75'r>j m'n^m* 

gift L, MfB» x -y ^ > F fflgJiDaSgg)^ -V -y -> 

fTX-r-y^SHB^-a ^- x'^^Vh ^fig X-7"-y7° 
fc, 

iK^fg^bfci:^^, -r^Tg>tfiig7°a-b-y»^lwi^ 
LTMIE^-^ -y =l * ■=& U cp -r^TCQ^ +• >y n 7* a y 

?*m$hit L it&J tufE^x -y ^ > f 9amhQ&&w. 

^ U tp^cftl^itititclSa? Lfc^x -y » &<< > F 

CW*«2 1] MXX?-7°^^t-antf-A-y 
» ^LftD^ ^ -y >/ a, ^ ^ U < fc j, — OJ^±g> 

T'P-fe-ytj-fc, ^-O^^Ufc- gS^IilTh^l 
Ttl^HClEiggi^x -v <7 > UglBPJmiBgW fc . iuSE 
7°a -b -y •» fc HftBP. U fc tfi8?.^ x -y -7 > F 

mZf- x -y ^7 > F ffligftnagB <6 tf 7 ^ T ^ ^ - 
tttc, tiiffP.^x. yttfj > F fflgfm»»«g>4=-» -y ~> a 



X3Z1 



qtHrW 1 0-7 8 9 1 8 



L TmifP^ ■» -v U Wt^tg)^ * y -> a 7"p y 

g> >t > * ^ ■ j tf w»7r.^» »g«ii-a c e .t: q mas 

* ^ u cotf ti^igafitc^a? Lfcf i -y > f 

[¥81H IE 3 ] 

mmtt&mg&i 0001 

[0 0 0 1] 

[¥85«f IE 4 ] 
[}iIEtt*«g£] 
MiE*f*Sia*] 0 0 2 4 
[JflEtfSS gjg 
[ISIEF*3^] 

[0 0 2 4] COJ:5ail«K:a»T&? 
nfc tOTSt). 'ttSUft^ -r^i^t'J £ -£"f 

*-T 3 ff-JS«T?f - x y * > F / U * U 
tSct^tt, USP 4, 7 4 0, 9 6 9KM 

t# -r ?> 7*—'^ ©a*' 5 <t d < , ^ x -v * > f gsm 

B#CD^-V 7ya777 S/i«filt. jfe^-T 'V * #1' 

[^ SSff IE 5 ] 
[«iIE*Mfe»£*3 HBttrtl 

MIE3t«iSS£] 0 0 2 5 

[MIE7J&] 

[fflJErt^] 

[0 0 2 5] C ©fP.JKQ^x y 



— £ jE$r* s f£:£ L fc 7 F bX:fc^^©E#Ti!fi£DT ? -£ 
£3fi i: L t: 7 * 7M;< - S^aBHHEWf §t*7^7 
-f * - ^E«^S £ » + y ~> a ^ ^ 'J ±T?t ; - * 

» -y -> a * * 'J h "P^- » g»rA^^ LfeC ^^itJ 

» -y is n. ><■ ^ ■ ) V Ty - » g«Tay%^ L fe C ^r^-T =» 

tijiD-r— ^*M*-t±Jf fc46£D3^> F^rmiiP. ^^ 7->3. 
>(^U hT'f- »ggr3B<%#=LfeC ^^r^-r Ffe 

6 ®^ * nfc t # , StiSB tT 7 * T >t — S^E«^SK 

t ^rS5(< f ^ 3 V > F ^ *j IS ^> X -r- A / S X (c %R "T 5 ^ 
^ ? n/c 1 1 , hGIB f 7 * 7 i' — v 7 ! St^Ktc 

37 > F^rMIH^X^i./^Xlc^T-T ^ -C U 

[¥^tf!E6] 
CHiiE*t*«l*] B^ffl* 
C«iE«*3BS*] 0 0 3 0 

MIE73&] 

[0 0 3 0] ei(0%HHg> -r-»glg.^aa. AX 

^^rUi:, §g>t<g 1 71;M 1 9 OV^-rn^tCfBttgtp^x y 
»^>T^hffliaWiaa»«^> ffigg^a -t y f - i: WIS ^ 

& i/x^A^^x^M^ftSffi^x-^Aicfeti^^ 
MMTjM^S -a T. ttrlSf - x y ^ > F i&WiiaftSiW 

* a ^- ^ fligj fcfT x t- y t . Mfe-y- 
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fiig?.?- x -y ^ > h ffl^jiD»»«g>^"» -j'y=Ly=yy 
^gUM-TS f 1 fEfiB X-r-y^ fc , 



